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A JournaL oF TRANSPORTATION 


ENcINEERING AND 


News. THIRTY-SEVENTH YEAR. 


Published at 
73 Broadway. 


NEW YORK: 


JULY 15, 1892. 


AS MAU MATTER 


FRIDAY,» 


ENTERED AT THE Post Orrick aT New York, N. Y., OF THE SECOND CLASS, 


$4.20 PER Y EAR TO U.S, AND CANADA, 
6.08 FOREIGN COUNTRIEEG, 


Brown Brothers & Co.,) 


PHILA. NEW YORK. BOSTON. 
ALEX. BROWN & SONS, BALTIMORE 


BY PRIVATE WIRES. 
Baltimore Stock Exch's. 


CONNECTED 
Members N. Y., Phila. and 
We buy and sell all first 


class 


Investment Securities tor cus 
tomer Ww ive accoun f Investment 
Banks, Bankers rporations 
Firms,"and Individuals, on fa Securities. 
vorable ter al nak llec 
tion of draf ira broad on all points in the | 
United States ahd Canada, ar nd of drafts drawn in 
the United States on foreign « vuntrie 
We also buy and sell Bills of Ex 
Letters change on, and make cable transfers 
to all pointa Also make collections 
of aad ssue Commercial and Travelers’ 
. its av ailab le in all parts of the 
Credit. woria 
BROWN, SHIPLEY & CO., LONDON. 


SEE ADVERTISEMENT. PAGE III. 


BLOCK SIGNALS. INTERLOCKING 
AND 
RAILROAD SAFETY APPLIANCES. 
THE 


BETHLEHEM [RON COMPANY, 


80 Broadway, New York. 


STEEL RAILS. 


F. G. GORHAM, Sales Agent, 


PRINCIPAL AND WORKS: 
SOUTH BETHLEHEM, PA. 
WILSON BROTHERS & CO., 


Civil Engineers and Architects, 
PHILADELPHIA, PA. 


DREXEL BUILDING 


Surveys made tor Railway Lines 

Plans and Specifications Furnished for Buildings, 
Bridges, Water Works, Sewerage Systems, Harbor 
Improvements and all classes of Engineering and 


Are hitec tural Work 
Construction of Work Attended To 
Examinations ma‘ de of Railway, Mining and Other 


Prope 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to 
patentability NEW BOOK, containing full 
ply to inventors, mailed to any ad- 
dress FREE. Address 


C. FITZCERALD, Atty., 
Equitable Bidg., WASHINGTON, D.C. 


SPECIALTY: 
RAILROAD 
STATIONS. 


BRADFORD L. GILBERT, 
ARCHITECT, 
Tower Building, New York, 


Auditorium Tower, Chicage. 


THE UNION SWITCH & SICNAL CO. 


ESTINGHOUSE, Jr 
E. H. Goodman, Vice-Pres. and Gen. Man. Jas. bo me Sec’y and Treas. 
J. G. Schreuder, Chief Engineer. Geo. H. Paine, Gen’! Agt. 
General Ofice and Works: SWISSVALE, Allegheny « ounty, Pennma., U. 8S. A. 
Designers and Manfrs. of Interlocking and Block Sigual Appliances, Frogs, 
Slips, Switches, Switch Stands, Eic. Sole manufacturers of the Westinghouse 
Pat. Pneumatic interlocking and Automatic @lock Signals Systems; Electric 
Automatic Track Circuit Block Signals; Electric | ocking; Sykes System: Electric Crossing 
Alarm Bells: Saxby & Farmer Improved Interlocking; Special Appliances for protection of 
Draw Bridge®, etc.. etc. Plans and Estimates Furnished on Application 
BOSTON OFFICE: CHICAGO OFFICF: 


NEW YORK OFFICE: 
Hathaway Building. | Home Insurance Building 


| Times Building. 


HE ROBERT W. HUNT 


INSPECTION. TESTS AND CONSULTATION 


| RAILWAY 


PENNSYLVANIA STEEL CO.. 
STEEL RAILS 


New York Office, 2 Wall Street. 
STEPHEN W. BALDWIN, Agent, 
CHAS. 8. CLARK, 70 Kilby St., Boston, Mass, 


G. D. PETERS & CO., 
Moorgate Works, Moorfields, London, Eng,, 


MANUFACTURERS OF 
SUPPLIES. 


New inventions introduced and the sale an@ 
manufacture of specialties undertaken, 


ADAMS 


NOS. 631 and 633 THE ROOKERY, CHICAGO, ILL. 
BRANCH OFFICES: OLIVER ADAMB 
HAMILTON BUILDING, Mares i RGH, PA NO. 80 BROADWzY, NEW YORK. 19 Liberty St., | AGENT U.S P. O. Box 1364, 
328 CHESTNUT STREET, PHILADELPHIA LEASED TO 
ROBERT W. HUNT, M. io Soc. C. E., M. Am. Inst. M. E., M. Am. Soc. M. E., Late Gen. N, Y. = ay NEW YORK, 
Supt. Troy Steel & [ron Co, | a 
som d. CONE, Engineer of Tests. G. W. G. FERRIS, C. E. 


Engineer. JAMES C. HALLSTED, C. E. 
RA sn of Rails, Fish Plates, Cars andother Railway Material. Chemical and Physi- 

cal Laboratories. Analyses of Ores, Lrons, Steelsand Oils. Consultation on [ron and Steel 

Metallurgy and Construction. Northwestern Agents for Riehle Bros.’ Testing Machines, 


FIERO, Inspeetin 


REGINALD CANNING & 


RaiLway EOQuIPMENT, 


115 BROADWAY, NEW YORK. 


We have in stoc«, and for sale for Cash or on Car Trust Plan, Locomotives, Passenger 
Combination and Freight Cars of every description. 
Special) Bargain.—One Brooks 17 in. « 24 in. Passenger Engine; one Dickson 13 in. x 
Saddle Tank Shifter. 


20 in. 


ST. LOUIS. 
BLACKMER & POST, 


MANUFACTURERS OF 
SUPERIOR VITRIFIED SALT-CLAZED 


STANDARD SEWER PIPE 


Double Strength Culvert Pipe, 


RAILROAD CULVERTS & WATER WORKS CONDUITS 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” 


BLACKMER & POST, 
8T. Louis. 


Branch Office: Germania Building, St. Paul, Minn. 


CAR for TRUSTS 


GEO. A. EVANS, 


Steel Rails and Equipment, 


18 WALL - NEW VORK. 
J. JAMES R. CROES, 


M, Am. Soc. C. E.; M. Inst. C. E. 
13 William Street, New York City, 
CONSULTING ENGINEER. 


Examinations and Reports made on Projects 
|for Water Supply and Sewerage of Towns, 
Rapid Transit and River Improvements. 

Plans and Specifications prepared and W ork 
of Construction su perintended. 


ED.N. KIRK TALCOTT 


Civil and Mechanical Engireer, . 
| 57 BROADWAY, NEW YORK, 


py to correspond with manufacturers 


who wish to move existing plants or establish 
new ones. 


WHITON, 


| STEEL RAILS old Rails and Rallw ay Supplies, 
Contracts made for delive ry in U. 8. West ndies, 
South America or F. 0. B. English Porta. 


Cleveland City Forge & Iron Co. 


CLEVELAND oO. 
New York Office, 136 Liberty St, 


SIGNALING 


Interlocking Switch and Signa! Apparatus. Semaphore Block and Station Signals. 


ALLENTOWN ROLLING MILLS, 


Switch and Signal Dépt., 


Frogs and Crossings. Switches and Switch Stands. 


Frep'k S. GUERBER, M'g’r. Office and Works, ALLENTOWN. Pa. 


INTERLOCKIN 


JAMES IRVINE, President. 


NEW YORK EQUIPMENT C 


WALL STREET, 


"LOCOMOTIVES, 


NEW YORK, 
PASSENGER AND FREIGHT CARS, 


GEO, B. F. COOPER, Vice-President. 


OMPANY 


Have For Sale, for Cash or Lease on Easy Terms on the Car-Trust Plan, 


miG., 


Of beth Standard and Narrow Gauge, to Railroad Companies, Logging Railroads, Mining Companies, © omtractors, ete. 


WE HAVE READY FOR 


IMMEDIATE DELIVERY, 


Six standard-gauge locomotives, and a large number of 20 and 25-ton coal and flat cars. 


IN ‘PERFECT ORDER, 


CHAS. R. JOHNSON, 
Prest. and Gen. Man. 


DISTANT SWITCH SICNALS, 


ELECTRIC REPEATERS. 


Works and Main Office, RAHWAY, W. J. 


HENRY 
Mer. of Works and Treas, 


THE JOHNSON RAILROAD SIGNAL CO,, 


Designers and Manufacturers of 
Railroad Signaling Appliances, 
INTERLOCKING and BLOCK SIGNALS. 


Plans and bids submitted for interlocking Grade Crossings, Junctions, Yards, 
Terminals, Passing 


THE ASHTON VALVES THE M 


THE ASHTON VALVE 60.. 


Pop 


OST EFFICIENT VALVES MADE. 


271 Franklin BOSTON 
218 Lake St., CHICAG® 
107 Liberty NEW YORK 


Molesworth’s Pocket Book ,$2. 
Spon’s Engineer's Tables, 40c. 
Cataloguesfree. E.& P.N.SPON 
& 00., 12 Cortlandt 8t., N. Y. 


BOOKS 


Stations, etc. 


WM. BARCLAY PARSONS, 


M. AM. BOC. C. £., 


CIVIL ENQINEER,. 


2 William Street, New York. 


CAR-BUILDERS DICTIONARY 


TORPEDO ATTACHMENTS. Price, $8 corr. 


New York Office, 47 BROADWAY. 


ALBERT Lucius, 
CIVIL AND 
71 Broadway, N. Y. 
Structures, Plans, § 
Superintendence, Bridg 


scifications, Estimates, 


MECHANICAL ENGINEER, 
All kinds of Engineering 


e Inspection & Reports, 


George P. Whittlesey, 
Late Examiner U. 8. Patent O@. 
Atlantic Building. 


PATENTS. 


Railroad Inventions 


PITTSBURGH TESTING LABORATORY. 
HUNT & CLAPP, \16 Water St., Pittsburgh, Pa. 
METALLURGICAL ENGINEERS AND CHEMISTS. 


Specialties.- in tion of rails and of material for bridges and other structures. Chem- 
ical analyses and physica! tests of all kinds, Agency for Tinius Olsen & Co.'s testing 
machines and Thacher’ s Slide Rule. Slide rules kept constantly in stock. Price, $30.00 


ano TITANIC” 


STEELS. 


Sole Representatives in the United States, 


M. TONES & CO. 
Nes. 11 & 13 Oliver St... BOSTON. 
Ne. 143 Liberty St.. NEW YORK. 
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MACHINE 


zewis Block 


RAILROAD, CAR, LOCOMOTIVE AND MACHINE SHOPS 
FURNISHED WITH COMPLETE EQUIPMENT. 


TOOLS. 


Driving w Lathes Car-wheel Lathes, 

Screw-cu' ti Engine Lathes, Heavy Forge Lathes, 

Single and Duuble Axle Lathes, Car-wheel Boring Machines 

Hydrostatic W hee Presses screw Machines, 

Planers, Plate Planers, 

Svecial Switch and Frog Planers, slotting Machines, 

Shaping \-achines Cylinder Boring M: achines. 

Boring and Turning Mills Universal Radial Drills, 

Horizontal Be ring and Drilling Machines, Car-wheel Drills, islam 

Vertical Drills Rail Drills, P 

Multiple Drills, Power-bending Rolls, Cran 

Arch-bar Drills Plate-straightening Machines J 

Pulley Machines, Etc., et tral 
gan; 
Pitts 

CHICAGO 

Phenix Bldg NEW YORK, Chici 
PITTSBURGH 136 & 138 Liberty St Long 


THE ADAMS WESTLAKE 


T 
sider, 
ind 
MANUFACTURERS OF 


Car Lamps, Lanterns, Headlights, Signals, 
Switch and Train Tail Lights, efe., 


ALSO A COMPLETE LINE OF 


Interior Car ‘Trimmings, 
Switch Locks, 


Car Seats, etc., etc. 


THE ADAMS & WESTLAKE (0., 


CHICAGO, ILL. 


HICH ECONOMY. NOISELESS OPERATION. CLOSE RECULATION. 


AMERICAN PRACTICE [THE NEW HIGH EXPLOSIVE 


—IN— 


BLOCK 


| Furnished in two ingredients which are ab- 


= With Descriptions and Drawings 


solutely unexplosive until combined by the 

ofthe Diflerent Systems in Use on consumers, for which we furnish convenient 
Railroads in the United States. means. Shipped and stored as ordinary mer 
chandise. After combination the explosive is 

absolutely safe. By reason of its safety it is 


This is a handsomely printed, elegantly 
bound volume, 73% in. x 9 in. It describes | especially adapted to water-works construc 
clearly the Simple Block System, Single Track- | tion in crowded streets. 

Blocking Sykes’ System, Automatic Clock 
work Track-Circuit Signals and the Electro | 
Pneu-matic Track-Circuit System. 

It contains elaborately iilustrated desc 1ip- en roc OW if 0 
tions of ihe 7 stem in yee on the Pennsylvania, | 
Boston & Albany, ichburg and New York 
Central roads, and correct engraving and des 23 PARK PLACE, NEW YORE, 
criptions‘of the Westinghouse Pneumatic, the 
Hall Automatic and Black’s Automatic Sys- 3 
tems; and also of the Illuminated Semaphore THE 


Koyl’s Parabolle Semaphore and the Stewart- 
Hali Train Order Signa). 
The book is designed to make the ' 


methods of block signaling clearly understood 
and to show the present dev elopment of the 


art on American railroads. has more Railroad Officers as subscribers 


and readers than all other railroad | 
PRICE $2.co. 


Published and for Sale by 


papers combined. Its =dvertising rate: | 


are no higher than those of papers har- | 


The Railroad Gazette, 73 Broadway N. Y. | ing less than half its circulation, 


THE UNIVERSAL 


RADIAL DRILL C0., 


CINCINNATI, O., 


Manufacturers Exclusively of 


“Universal” and “Radial” 


DRILLING 


MACHINES, 


to Standard Gauges. 


Prices upon 
pplication 

* Correspondence 

solicited 


New Era Grader, Ditcher and Railroad Builder. 


fm ouilding railroads makes cuts or fills enbankments for 2 cents per cubic yard, moving 1,000 to 
cubic yards in 10 hours with six teams and three men. Loads 600 to 800 wagons 
» <n in same time at acostof 2% centseach. Builds country roads at the rate of one mile in 
ays. We also make the Austin-Reversible Road Machine, Buck Scraper, Wheel 
. Contraators’ Plows, and Street Sweepers. Send for catalogue. 


F. C. AUSTIN MFG. ©0., thicago, IL 
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GEORGE M. BOGUE, President. 


M. B. MILLS, Vice-President 


0. A. BOGUE, Gec’y and Treas. 


BOGUE & MILLS MANUFACTURING COMPANY, 


SOLE MANUFACTURERS. 


Of the Roads Extensively fee 
Our Gates, We Refer you to the 


Chicago & Northwestern ; 
Chicago, Burlington & 
Quincy; Chicago & Western 
indiana; Cnicago, Rock 
island & Pacific; Chicago & 
Crarnd Trunk; Illinois Cen- 
tral; Chicago & West Michi- 
gan; Chicago, St. Louis & 
Pittsburgh; Chicago & Alton; 
Chicago & Eastern Iilinois; 
Long Isiand: 


Correspondence Solicited. 


Delaware & Hudson Canal 
Co.; Pittsburgh, Cincinnati, 
Chicago & St. Louis; St. 
Louis & San Francisco; Lou- 
isville, New Orleans & Texas; 
Evansville & Terre Haute; 
Pittsburgh & Lake Erie; 
Pittsburgh, Fort Wayne & 
Chicago; Toledo & Ohio Cen 
tral; Baltimore & Ohio; Union 
Pacific System; Denver & 
Rio Crande. 


MILLS SYSTEM OF aR, LEVER AND CABLE GATES FOR RAILROAD CROSSINGS, 


The Mills’ Air or Pneumatic Gate is less ¢ w9 ated in its construction than any crossing gate made, therefore less liable to get out of order. 


The Mills’ is the only Air or Pneumatic Gate ma ie that locks its arms down as well as up and that operates its arms together. 


This is a very essential point to con- 


sider, as we can show where accidents*have occurred when one arm had come down into position and the other but partly down, thus allowing teams to pass through 


and under the arm on to the tracks. 


OFFICE: 218 LA SALLE Stnest. CHICAGO, ILL. 


Kstablished 1867. 


EDWIN HAKRING TON, SON & CO. 


ks and Offi 


Cor. N. 15th St &Penn. Av, Philadelphia, Pa., U. S.A. 


Manutacturers of a Full Line of 


lron Working Machinery, 
INCLUDING 

Extension and Gap Lathes, Planers with Quick 

Return, Drills, etc., Hand Power Elevators with 

Patent Brake, Double Chain Screw Hoists, Over 

head Tramway with Switch, Turntable and 

Geared Truck, Send for Estimates. 


GEAR CUTTING A SPECIALTY. 


EXTENSION LAT 


IRON: 


ALL SES 
KIND 


| 


R. CARMAN COMBES, 
President. 


ATIONA 


ce 


RAILROAD 


THOS. J. 


SWIFT, 


Managing Director. 


and Works: 


PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CHKOSSINGS, DRAW- 


SPHCIATIn APPLIANCES 


Parabolic Illuminated Semaphore, 


KRoyl’s 


Wational Repeating Torpedo Signal, 


NEW YORK OFFICE. 


H. 8S. PFEIL, 
Gen’l Agt. and Sig. Engr, 


EKASTON, PENNA. 


—DESIGNERS AND MANUFACTURERS OF— 


SAFETY APPLIANCES. 


BRIDGES, PASSING STATIONS, ete. 


‘’ Mechanical and Electrical Interlocking, Electric Block Signals 
and Distant Switch Signals. 


M. & S. Double-Wire Compensator, 


National Selector, 
Adjustable Clamp Pipe Lug. 


- - 41 PINE STREBT. 


WESTERN UNION TELEGRAPH AND LONG DISTANCE TELEPHONE CONNECTIONS. 
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MANAGERS 


We do not intend to put upon the market a brake in any way 
inferior to that of the Westinghouse Company, and we assert that our 
system as now presented you is equal in every respect, and superior in 


some, to that of the Westinghouse now on the market. 


We also assert that our Quick Action No. 2 Triple Valves are 
operated by the Westinghouse Pump, and the Westinghouse Engineers’ 
Valve equally as well as the Westinghouse Quick Acting Triple 
Valves. 


We also assert that our Duplex Pump and Engineers’ Valve are 
decidedly better than the Westinghouse Pump and Engineers’ Valve, 
and will operate either the Westinghouse or the New York Car Brakes 


to better advantage than the Westinghouse engine equipment. 


Competition has not only improved the quality, but reduced the 


price, and we think, in view of the above facts, that we are entitled to 


a share of your patronage. 


NEW YORK AIR BRAKE 


115 BROADWAY, NEW YORK CITY. 


ROYAL C, VILAS, President. JOHN C, THOMPSON, Secretary and Treasurer. 


‘CHAS. A. STARBUCK, Vice-President. ALBERT_P. MASSEY, Mechanical Engineer, 
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ACCIDENTS FROM 
TRACK SPREADING 
PREVENTED. 


THE 


THe adapted for use in 
E SHOL 


ec, 


prevents spread. 
on Curves and B: 


> Centaal of New Jersey, Louisville & Nashville, Pittsburgh & Western, Long 


SHOULDER TIE 


1. Prevents Widening of the Gauge. 
3. Prevents Cutting at Neck of the Spike. 

The rail bearing against the shoulder brings into use the inside as well as the outside of spike, doubles 
the present resistance to lateral thrust and thus effectuall 
Yards, at Terminals, an 
JLDER TIE PLATE is in use on thirteen railroads. Among others, the Nurfolk Southern, 


2. Prolongs the Life of the Tic. 


of the track. 
ridges. 


Island, White Electric, etc., 


THE SHOULDER TIE-PLATE COMPANY, 


é GENERAL OFFICE: J.T. STEWART, Sec. and Treas., 1511-1515 N. 3ist St., PHILADELPHIA. 


SIGOURNEY F. CLARK, 18 Front St., NEW YORK. 
BRANCH OFFicEs :{ ¢'S' WICKERSHAM, The Rookery, CHICAGO, ILL. 


» for Circulars and Samples for Trial. 


SIDE VIEW. 


jointa.” No “creep 


Rail Ends carried directly by the arched beam and screwed DOWN to it with a force of 15,000 
Ibs.—making practically a continuous =e Whole surface of base for support and No 
of Rails or Joints. No “lo 
up track reduced to one-third of an with Angle Bars and 
ALI: OF WROUGET IRON AND 


For further information address 


—. FISHER RAIL JOINT WORKS, Trenton, N. J. 


ving smoother 


No loose nuta. Cost of keeping 
surface. 


wear. 


A SCHOOL OF ENCINEERINC. Established 


RENSSELAER POLYTECHNIC INSTITUTE, TROY, 


1824. 


Send for a Catalogue to the Director. 


ALPHABETICAL 


Lima Machine Works. 
Link Belt Engineering Co. 
Lodbell Car Wheei Co. . 
Long & Allstatter Co.... 


Louilsv. Bridge & lron W ks......36 
Louisv.CarWh’l Ry.Sup.Co. 
Louisville Steam Forge Co . Senne 2 
Lucius, Albert 1 
Lukens Lron Steel Co.......... 
ales, A. 8. & Co.. — 
Manning. Maxweil & Moore. 8 
Marion Steam Shovel Co... ....17 
| Martin Anti-Fire Car Heat. Co....25 
Mason KkegulatorCo .. ..... 


> 

Abendroth & Root Mfg. Co 2,C. 
Acme Machy. Co Gates Iron Wks... 
Adams, Oliver Gilbert, Bradford J. 
Adams & Weatlake Co Gill Alexande r Ei 

Ajax Metal Co | Chie ago & Alton R. R....... ....38 Gold Car Heating Co. 
allen Paper CarW heel | Chicag« & Goodwin, 
Allentown Rolling Milis . || Cleve and City Forge & Iron Co. Gould Coupler Co. i ) 
Allison Mfg. Co .26 | Cleveland Frog & Gould & Eberhardt 
American Var Door Co .. 22 | Congdon Brake Shoe Co. ... .....%77 Goulds Mfg. Co ° 21 
Amer. Cont. Drawbar Co 5 | Connelly, J Greenlee & Co. 
American Fluoride Co .... 6 | Consolidated Car Heating Co. ...25 Guarantee Co., N. A.............. 
Amer. Steel Scraper Co ....16 | Cont, Rail Joint Co, of Amer.....32 Hale & Kilburn ute. ee 
American Steel Whee! Co.. .....31 | Cooke Loco. & Mach. Co..........35 | Hall Signal Co... eve 19-20 

> American Washer & Mfg. Co 7 | Copeland & Bacon....... .... Halsey, as 
Anderson & Barr .. 37 | Creosote Lum. & Const. Co.......28 Hammett, M. | 

4 Andress Paint & Color Co .3 | Croes, J.J. R | | Barrington, Edw. Son & Co. 3 
Appleton 13 | Curtis Re qulator Co. am Bolle r 1.Co. 
Ashcroft Mfg. Co 11 | Cushion Car Wheel Co... artfore oven re Mat. Co. } 
Ashton Valve Co L Davenport & Fairbairn....... Harvey Steel Car Co . 26 
Austin, F. C., Mfg. Co 2| De LaVergne Ref. Mach. Co. . Hayes Too! Co pe mee | 
Auto-Interch. Car Coup. Co 27 | Delaware Car Works.. ... ..%6 | Heller & Brightly... saneiie 
shaker, Wm. 15 | Detroit Bridge & tron W ks Hendricks Bros 
Baldwin Loco. W’ks. | Detroit Lubricator Co 21 | Hildreth, R. W. & Co 
Baltimore Car Wheel Co . BL} De Voe Hinckley Brake Co.. 32 
B. 20. RK. R .. | Diekson Car Ww heel Co.. Hinson Car Coupler Co an 
Barkly & House .. IL | Dickson Mfg. Co | Hinson Draw Bar Attach . 
Barnes, D. L 12 | Dilworth Porter & Go Route 
Barnum & Richardson Mfg. Co. .35 | Dixon Crucible Co., Jos. nt | Hope aus 
Bement, Mills & Co. Drake & Weirs. Hopkins D. A., Mfg. “Co 
Berlin Iron Bridge Co 36 | Drexel Ry. Supply Co. ‘28 | Howard Iron Wks. . .. .. 

rry & Orton Co.. 8 | Dudgeon, Richard..... 9 | Howson & Howson.... 

, Bethlehem Iron Co 1| Dudley & Co., W. W...... .......12 | Hughs, John 

Billings & Spencer Co East. Gran Root Co. | Humphreys Sayce. 
Blaekmer & Post eee Eckstein, C. G. & Cc Bunt, C. W ° 
Bliss, E. W., Co euses .12 | Edge Moor msnge Works 37 | Hunt. Robt. W. & Co., The. 
Bioomsourg Car Co coe a 9 | Hutchins, C. B., & Sons 
Bogue & Mite Mfg. Co 3] Electric Sec -—4 Service Co. ......14} Illinois Central R. R..... 
Boston Bridge Works 86] Electric Supply & Mfg. Co......16 Illinois Steel Co ee 
Boston & Albany R. RK ... Elhott Frog & Switch Co........3% | Industrial Works 
Bowler & Co | Elmira Bridge Co.. | Ingersoll-Sargent Drill 
Boyden Brake Co 13° Jackson & Sharp Co 
Boyer Ry. Speed Recorder.. 12| Engin Employm. Bureau. | Jackson & Woodin Mfg. Co......27 
& Son... # | Eno Rail Joint Co ..82 | sersey City & M. Co.22 
Bright ° i8| Ensign Mfg. Co ...26 | Johns, 11. W., Mfg. Co 
Brooks Loco. "ks .-. 3 | Eureka Cast Stee Co.. ... 12 | Johnston Car Coupling Co. 2 
Brown Bros. & Co 1 | Evans, Geo. A «essed, 18 | Johnston R. R., Fr. & 5. Co...... 38 
Brown Hoist. & Conv. Mach. Co. Fairbank-, Morse ‘200... 10 | Jones, B. M., & Co oe 1 
Brown & Sharpe Mfg. Co....... Falls Hollow Stay Bolt Co. *"34 | Jull Mfg. Co : ade 
Buckeye Auto. Car Coup. Co. | Farist Steel Co............ . 18 | Kalamazoo R. R. “Veloctpede & 
Bucyrus St'm Shov Fay, J. A. & Co... 
Buda Foundry & Mfg. Co. . Ferracute Machine Co....... | Kan. City, Ft. Se & Mem. R. 
Buffalo Seal & Press Co. . Pield Water Purifier Co.... 10 | Ketcham, & OO... ove 5 
Burkhardt’s, Geo. J. Sons. . Fisher Rail Joint Works... ...... | Keuffel & Esser Co. 
Bush Cattle Guard Co .. .. ..... Fishkill Landing Mach. Co....|.. 2| Keystone Bridge Co.... .. ......37 
Batier Drawbar Attach. Co.. Fitchburg R. R..... | King Bridge Co 
Cabell, L. Breckinridge Fitzgerald, 8. C.... -seseeee 1} Kinsman Block Sy stem Go 21 
Cambria [ron Co Flage Stanley on Knitted Mattress Co. 


Flood & Conklin Co.... 
Fontaine Crossing Co... 
Foos Mfg. Co....... 

Fowler, Geo, L..... 

French Co. 
Frescoln, S.W........ 
Fuller Bros. & Oo... 


Canda Mfg. Co 

Canning. kK. & Co 

Car Ventilator Co 

Caynta Wheel & F’dry Co 
Chester Steel Castings Co.. 
Chicago Bridge « Iron Co 


Dunn Co. 
.S.F 

‘atrobe Steel W orks. 

Lee Composite Mfg. Co 

Lehigh Val. Creosot’g W 

Lehigh Valley KR. RK 


Lidgerwood Mfg. Co... ........-- 2 


McClure, Alex. 

MeCoy Co., Jos. F 
MecConway & Torley Co: 
McGill Lron Works Co. 
McSherry Mfg. Co...... 
Meneely Bearing Co.............. 
Merrill-Stevens Co.... 

Metcalf, Paul & Co .. 
Michigan Central Ry...... 
Michigan <n ron Co 
Middleton, W. 
Middletown C Works ..... 
Midvale Steel Oo........ .... «.- 
Missouri, Kansas & Texas Ry.... 
Missouri Pacific Ry 
Mo, Vy. Bridge & iron Wks ... 
Moran Flexible Steam Joint Co.. 
Morse Twist Drill & Mach. Co. 
Morton Safety Heating. 
Merton & Co, Ed 
Mt. Vernon Bridge Co....... 
Mozier Safety Signal Co. ........ 
Mundy.J.8 

Mur shy Vv arnish Co 
Nat Mfg. ¢ 
Natl tric Headitebt 
Natl. Hollow Brake Beam Co 


National Lock Washer Co......24 


Natl. Malleable Castings Co.... 
National Paint Works 
National Switeb & 
Newark Mach. Tool 


N. Co. 

N.Y. Belting & Fucking Go., Ltd. 
N.Y. Car Whee Wks 

N. ¥.C. & H. 
N 
N. 
N. 


New England | R. R.. 
Niles Tool Works 
Norristown Steet Co. 


Northampton Emery W heel Co. 
a” 


Northw’n Co... 
Okonite Co., Ltd 
Osgood Dredge 
Paine, Chas. & 

Pardee Car & Mach hine Co.. 
Passaic Rolling Mili Go... 
Pedrick & Ayer... 


| Portland Co 


Pennell, Arthur 
Pennsylvania RK. 
Pennsyivania Steel Co., N. ¥. 
Pennsylvania Steel Co., Pa.. 


Perry & Co., 18 Spon, E. & F. N., & Co 
Peters G. D.& Co...... ...... 1 Springfield Iron Co.... 
Philadelphia Bridge Wks...... 38 Standard Car Coup Go. 
Philtips, William H Standard Nut Lock Co . 


Phoenix Bridge Co 


Phosph. Br'ze Smelt. Co., Ltd. 


Spring Co 


Pittaburgh Bridge Co. | Stiles & Parker Press 
Pittsburg Forge & Lron Co . | Stonington Line 


Pittsburgh Loco. & Car W'ks., 
Pittsburgh Testing Laboratory. 


&Od,...... 
Pottsville Bridge 


Pratt & Letchworth 
Prindle & Co., H. B 


il 
. 
1 Souther, Jno., & Co. 


'S | Stow Flexible Shaft Co... 
1 | Stow Mfg Co 


INDEX TO ADVERTISEMENTS. 


(Classified Index eon the next page. 


Sooysmith & Co. 
South Baltimore Car Works. . 


South’n & Pac. Refrig. Car be: 


Standard Paint Co 
Standard Steel Works... 
Standard Thermometer 


Taite & Cariton..... .. 
E. N. Kirk Taicott 
Tanite Co 

Taylor Iron & Steel Co. 
Texas & Pacific 
Thomson, J. L. 


, Mtg. Go. 


Prosser, Thos., & Son... $i, 35 | Trautwine, Jno. C., Jr 
Queen & Co 18 | Trenton Irom Co............ 

& C. Co. 22 | Trojan Car ( ~+. why Co.. 
M allroad Lighting & “Co. | Union Bridge 
Ramapo [ron Wks sz | Union Iron Works. 
Ramapo Wheel & Union Switch & Signal i 
Rand Drili Co...... .... 17 | U.S. Metallic Packing Co. 
Reeves, Paul | Universal Ragial Drill Co ...... 2 
Rendrock Powder Co 2| Vaile & Young 
Rensselaer Polytechnic Inst.... 5| Van Dorston Cushioned © Car 
Rhode Island Tool Co. . Coup. Equip. Co.... .. 


San Francisco Bridge Co... 
Saunders, D., Sons 


Richmond Loco. & M. Wks.......35 | Von Schon & Garner ig 
Roberts, A. & P., & Co 37 | Vulean Iron Works ( Chicago) oul 
Robinson & Orr ...18) Vulean [ron Works 
| Roch. Bridge & iron Wks Sh 4.A.L ..8 
Rogers Loco. & Mach. Wks....... ner Car Door a 
Ross Valve Co 2 wa 
Royal Ins. Co...... ....... Wants and For Sale gue 
Ruffner & Dunn.. Washburn Car Wheel Co. .. 
safety Car Heat. & Light. Co.. 
St. Charles Car Co Watson & 
St. Louis Car Coupler cance 5 
Samson Cordage Wks . | Wellman Iron & Steel Co. is 
Sanford Mills Western Fence Cc ® 


) eee 
W estingbouse Air Brake Go ..... Bu 
| Westinghouse, Church, Kerr .. 


| Schenectady Loco. Wks. | Co gue 
Schoen Mfg. Co........ Wharton R. R. Switch Co... .... 
Scott Spring Co., Chas. . Whitney A., & 
Sellers, Morris & ©Co.... .......... 10 | Whiton, A. we 
Sellers, Wm. & Co............... 2 Whittlesey, Geo. PrP cone 
Shaller Schniglau «see 37 | Williams, White & Co. 
Sharon Steel Casting Co .. 40] Wileon Bros. & Co. . .. ........+. 1 

| Sheffield Velocipede Car Co.. . Wilson, Jas. G - 
Shifier Bridge Co | Wisconsin Central R. R......... s 
Shoemaker. A. T. . Wothau u 
Shoenberger & Co. | Wood on 
Shoulder Tie Plate Co.. 5] Worthington, Henry R.. --2l 
Signal Ol Works, Ltd..... | Wyckoff, Seamans & Benedict... (2 
Smillie Coupler & Mfg. Co.. .....2| Yale & Towne Mfg. Co. 

Smith, Edw., & Co ...............22| Youngstown Bridge Co.. _... || 
. 18} Youngston Car Mfg Oo...........4 
Solid Steel Co. 31 | Young & Sons.......... 


J. P. COULTER, Pres. and Gen. Mangr THOS. HIBBERT, Vice-Pres. 


E. J. COULTER, Secretary and Treasurer. 


THE IMPROVED AMERICAN DRAFT AND BUFFING APPARATUS, 


It is a fact that it saves over 90 per cent. 
in repairs to Draft-Rigging, and is in use in 
more cars and more miles of Railroad and 
private car companies than all others com- 
bined. Send for drawing and references to 
Company’s office. 


AMERI 


CAN CONTINUOUS DRAW-BAR CO. ‘soLe owners), AURORA, IND. 


27429 
RAILROAD 


ESTABLISHED 1864. 


CHARLES F. KETCHAM & CO. 


NASSAU ST. NEW YORK, 
PRINTERS & STATIONERS 


KEEP IN STOCK OF MOST APPROVED ronme 
BOOKS FOR STATION AND TRAIN USE. 
BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST. 


SLVE PROCESS, 
CROSSE SECTION, 
VETAILEO 
moO. RETURN, 


veue 


OROER, ac., ac. 
Parce ano Booxs fron 
Encineens ano Contractors vee. 


rrr. corrine, 


ricio, QUANTITY, TRacina, 
TRANSIT, 
Time, Pay Rew, Toree.. 

WAGES TABLE, 


Print, Ruce ano in any Quantity 
BLANKS AND BOOKS FOR RAILROADS, 


anoxcee STATIONERY ron 


sove:tss. 


RET 
A OF > 

DIE FORMED RAIL B 


Paint for Iron and Wood 
& Water, Acid Alkali Proof 
a PaperstorRefrigerator Cars 


THE STANDARD PAINT CO., 2 Liberty St. New York, “WN. Y., 


SSele Manufacturers P. & Bi Products, 


Vv 
i 
— of Full Size. 
6 wie J 
| 
AWHITE-©ps 
O 


vi 


THE RAILROAD GAZETTE. 


(JuLy 15, 1892 


NEW DEPARTURE IN RATCHET DRILLS 


SCHUTTLER MEG. CO. 


FRANK BAKEMAN & 


, 6 Rotunda, Rookery, Chicago, GENERAL AGENTS. 


AVERY & WEST, 450 Rookery, Chicago, WESTERN AGENTS. 


The movement of the 
handle in either direc- 
tion causes a continu- 
eus drilling, thus doing 
the work in half the 
time of any other ratchet 
drifi without addition- 
al labor. - The drill is 
strong, durable and 
easily operated, the 
working parts being 
completely protected 
from dust andjweather. 


‘BEFORE FENGING YOUR ROAD 


nished and'built over 10,000 miles. 
Ww 


Send to us for proposition. We construct R. R. Fences and furnish all materials. Havefur 
We have complete outfits of cars, tools and experienc edg 


ESTERN FENCE CO., 441 Bookery Bidg., Chicago. 


RAILROAD GAZETTE DIRECTORY 


Alr Brake Fittin 


Stanley G. Flagg & Co., Phila. 


se 
Belt. & Pack, Co., Ltd.,15 Park Row. 


Air Brake Regulator 


Mason Regulator Co., Boston. 
Air Compressers & Rock Pujite 
Ingersoll-Ne Rock Drill Co., 


Park Place 


Rand Drill ¢ 28 Park Place, N.Y. 


Architect 


Bradford L. Gilbert, )) Broadway, N. Y. 
Rialto Bidg., Chic. 


Thomas Appleton, 
Architectural I 

King Bridge Co., ¢ 
Asbestos Pac 


€ 
kin 
W. Johns Mfg. "bo., N. Y. City. 


xies 


Cambria Iron Co., Joknstown, Pa. 
Lima Machine Works, Lima 0. 


Louisville Steam Vorge Co. 


Mich. Forge & Iron Co., Detroit, Mich 


Midvale Stee! Co., Nieetown, 


Pittsb’gh Forge & Irer Vo., ittsb., 
T. Prosser & Son, 15 St. 


Ba nced Slide-Vaives 
M. C, Hamunett, Troy, N. Y. 
Baiinat Unloaders 


Marion Steam Shovel Co., Marion, O. 


Banker 


Brown Bros. & Co., 59 Wall street, N. Y. 


Bell Cord & Ceuplin 


ings 
Samson Cordage Works, Boston, Mass. 


Boilers 


Abendroth& RootMfg.Co. lift St., 


lAdgerwood Mfg. Co., 9% Li 


ty § 
Rich. Loco. & Mach. Co., iti hmond, Va. 


Boiler Plate 


Schoenberver & Co.,, Pittsburgh, Pa. 
Wellman Iron & Steel Co ,Thurlow, Pa. 


Bolt Cutters 


Acmeé Machinery Co., Cleveland, O. 
Howard Lron Works, Buffalo, N.Y. 


Bolts & Nut 


Fuller Bros, & Co., 139 Gr’nwich St., N 
Rhode Island Tvol Co., 


Becks & Publicatio 
& F. N. Spon &Co., 

Joka Trautwine, Jr. 

Brake Adjusters 


ao kley Brake Co., Trenton, N. J. 


& C. Co., Chicago. 
Brake Beams 


Nat. Hollow Brake Beam Co., Chic., I). 
Northwestern Equipment Co., 
Schoen Mfg. Co., Pittsburgh. 


Brakes 


Boyden Brake Co., Baltimore, Md. 
Westinghouse Air-Brake Co. Pitteb., Pa. 


Brake-Shoes 


Congdon Brake-Shoe Co., Chicago, Il. 
Ramapo (N. Y.) Wheel & Foundry Co. 


Bridges 


Anderson & Barr, Jersey City, N. J. 
serlin Iron Bridge Co., E. Berlin, Conn. 
Boston Bridge Works, Boston, Mass 
Chicago Bridge & Lron Co., Chica) 0, Til. 
Cofrode & Saylor, Philadelphia, 
Detroit Bridge & Lron Wks, Det., 
Kdge Moor Bridge Wks, Wilmin ton, Del. 


Elmira Bridge Co,, Elmira, 


8. W. Frescoin, World Bidg., N. 
Keystone Bridge Co. | Pa. 


King Bridge Co., Cleveland, 


Louisville Bridge Iron Co. 
., Leavenw., tan. 
Mt. Vernon, 


Mo. Val. Br. & Ir. 

Mt. Vernon Co 
New Jersey Steel & Ire 
Passaic Rolling Mill, } 


Chicago 
Pottsville Bridge Co., Phila. 


Rochester Bridge & Lr. W’ks, Rocheste ety 
A. & P. Roberts & Co., P 4 Pa. 
san Francisco Bridge Co., New 
Shaller & Schnig “hie ago, 
Shimer Bridge ittsburgh, 


Reginald Kivnning & Co., 115 B’way, N.Y. 
i 


Middletown Car W’ ks, Middle oe n, P > 
N. Y. Equipment Co., 15 Wa . 
M. Pancoast, Camden, N. J. 

Pardee C ar & Mach. Wks,Watsont’n, Pa. | C attie Guards 
Portland, Me. Bush Cattle Mich | 


Aut. C Coup.Co,.,Columbus,O. 


Gould Coupier Co. Buffalo, N. 
Cort’ ‘dt St.,.N.Y. 


St. Louis Car Coupler Co., St 
Smillie Coupler & Mfg. © 


Morton Safety Heating Co. 


Safety Car H.& Light Cx 


aterson, N. 
Phoenixville Bridge Co., Phila., Pa. 
Pittsburgh Bridge Co, 1105 Owings Bicg. 


n. 
Hale & Kilburn Mfg. Co., Phila. 


Sooysmith & Co., 2 Nassau street, N.Y. ; Car Uphoistering 


e Co., 18 Broadway, N. Y. Knitted Mattress Co.. 
. Waddell, Kansas City, Mo. Car Wheel Presse 
WwW allie’ fron Works, Je rsey City, N. J. Tinius Olsen & Co., 
Youngstown (Ohio) Bridge Co. Cc ar Wheels : 3 
Bridge Machinery Allen Paper Car-Wheel Co. 
Vulean Iron Works, Chicago. American Steel Wheel Co., ’N. Y. 
rs Baltimore Car-Wheel Co.. 
Ale | McClure, Pittsburgh, Pa. Barnum & Richardson Mfg.Co., Chic ago 
Bowler & Co., Cleveland. 
Bertin ‘iron Co., E, Berlin, Conn. Cayuta Wheel & Foundry Co.,8 
Cushion Car Wheel Co.., 
‘Williams. hite & Co., Moline, Ill. Davenport & Fairbairn, 
Dickson Car Wheel Co. 
_zallade Iphia, Pa. C. G. Eckstein & Co., 32 
Bloomsburg ¢ ar Cc , Bloomsburg, Pa. Jersey City Wheel Fd’y & Mach 
wees Bradley '& Sons, Worcester, Mass. Lima Machine Works, Lima, ‘ 


, Philadelphia, Pa Lobdell Car-Wheel Co., W patos! Del. 
11 Pine St., N. Y. , 
untington, West Va. 
Erie Car Works (Ljmited), Erie, Pa Ramapo W heel& F’ C 0., 
Harvey Steel Car Co., Chicago., Il. Stand. Steel W’ks, 


Jackson & Sharp Co., Wilmington. Del. Taylor Iron & Steel Co., 

Jackson & W 00¢ in Mfg.Co., Berwick, Pa. Washburn Car-W heelCo., 
Cincinnati. Wason Mfg. Co., Springfield, Ma 

4. Whitney & Sons, Philadeiphia, 

Cc ar w indew Balance 

ardner, Box 171, 


Car Works, Baltimore. Kalamazcu R 


St. Charles Car Co., St. Charles. Mo. amazoo, Mik y 


Mich. 
Youngstown yok wi Mfg. Co. Wolhaupter Benj., 39 43 Washington 


‘o., Springfield, Mass. ll-Stevens Co. 
Cars, Second Ha St., Chicago, ILL 
ginald | xe 0., 115 B’way, N.Y. | Chemists 


, Cincinnati. Pittsb. Testing Laboratory, 
nt Co., 15 Wall St., N. Y. Coai Chute 
Williams, White & Co., ! 
Auto. Inte re hange able Car Coupler Co., Coal . ransierring 

Broadway,New York. 
Cc E ers 


Deexe Cc “ar ( ‘oupler Co. ry, Chic. Thomas Appletor 
D. L. Barnes, The 
Hinson Car Coupler C o., Chica Il. J.J. R. Croes William St 
Jobnston Car Coupling Co., Phila 8S. W. Frescoln, World Bidg., 
McConway & Torley Co., Pittsburgh, Pa. Geo. L. Fowler 4 
McGill Iron Works Co., Peoria, Il! Albert Lucius, 71 B roa aw ay, 
Pratt & Letchworth, Buffalo, N. Y W. B. Parsons 
. Louis, Mo Chas. Paine & Sons 
Newark,N.J. F. H. Smith, 227 E 
» Standard Car Coup. Co.. Troy, N.Y. Von Schon & Garrer, 'Frede 
Trojan Car Coupler Co., Troy, N. Y. J.A.I acide ll, 
Van Dorston Coup. Co., Phila., Pa. Wilson Bros. & Co., 
Cc ont r me 
Amer. Car Door Co., Indianap., Ind. ohn Hughs, Ft. Worth, 
Chicago, ill. Cc yors 
agner © ~4 Co., Indianap., Ind. Link Belt Eng. Co., N 
Pat Copper 
William c. Baker, 799 Gr’nwich St., N.Y. Hendricks Bros., 49 Cliff street, N. Y. 
Consol. Car Heating Co., Albany, N.Y. | Cerdage 
Geld Car Heat. Co., Frankfort St., N. Y. Samson Cordage Works, Boston, 
Martin A. F. Car-Heat. Co., Dunkirk,N.Y. | Cran 
National Car Heating Co., Chicago John N. Poage, Cincinnati, O. 
Railroad Lighting & Mfg. Co., Phila.,Pa. R. D. Wood & Co., 
160 B’way,N Y Yale & Fowne Mfg.Co.., § 
r eating uipment Creosoting 
Co., Philadelphia. Creosote Lumber & Construction Co. 
ry Fernandina, Fla 
5. 2 Co., Chicago. Lehigh Valley Creo. W’ks, P 
Car Platform Gates Crossings 
J i , 29 B’way, N. Y. Fontaine Cro mene 


Crossing Gate 


bn Mills, 129 Wash’ton St., Boston. Bogue & Mills Mfg Co., 


Culvert Pipe 


ng Draft Rigging 

Drake & Weirs, Cleveland, O Schoen Mrg ».. Pittsburgh, 

B. Hutehin’s Sons, Detroit Drawbar Attac hment 

Loo Co., New York. Amer. Cont. Draw-Bar Co 
American Steel Whee! Co., } 
Buffalo Seal & Press Co., Buffalo, N. Y. Butler Drawbar Attach. Co., 
s Hinson Drawbar 

Woven Wire Mattress Co. Dredging Machinery 


es 
Industrial Works, Bay City, Mich, 


Blackmer & Post, St. Louis, } 


Bucyrus (O.) Steam Shovel & Dredge Co. 
San Francisco Bridge Co., ¢ 


Vulcan Iron Works, Chicago 

Vulcan [ron Works, Toledo. 
Drop Forgings 

Billings & Spencer Co., Hartford, Conn 
Electric Crossing Signal 

Electric Supply & Mfg. Co., Clevel’d, O 
Electric Headlights 


at 
Ele vators 
Link Belt Eng. Co., Nicetown, Phila 


E me ry Wheels 
N.Y. Belt. & Pack.Co., Ltd.,15 Park Row. 
North ampton Emery W.Co.,I eeds, Mass. 
Tanite Co., Strouds burg, Pa. 
ering Employment Bureau 
eer. Employm’t pare 8 Granger 
Biock, Byracuse, N 


Engine er ang it 
H 


ghtly, P’ hilade ‘iphia, Pa. 
he he r& rightly Philadelphia, Pa 
C. F. Ketcham & Co., 27 Nassau St., N. Y. 
Keuffel & Esser, New York City 
ueen & Co., Philadelphia Pa 
Young & Sona, Philadelphia, Pa. 


Engineers 


homas Appleton, 565 Rialto Bldg.,Chic. 
D. L. Barnes The Rookery, Chicago. 
J.J. R. Croes William St., N. Y 
8. W. Frescoln, World Bidg., N. Y. 
Geo, L. Fowler, 3 Broadway, N. Y 
Albert Lucius it Brouwdway, 
W.B Parsons, 35 Broadway, N. Y 
Chas. Paine & Sons, 71 B roadway, f& # 
Pittsb Tes t. Laboratory, Pittsb., Pa 
ith, 27K.German St., Baito.Md 
Talcott, 5) Broadway 

n & Garrer, Fredericksb., Va. 
Waddell, Kansas City, Mo 

ros. & Co., Philadelphia, Pa. 

Westinghouse, Church, Kerr & Co., 620 
Atlantic Ave, Boston 


ishkill Landing Mch. Co., Pishkill,N.Y 
use, Church, Ke rr & Co., 620 


Ave., Boston 


Excay: 


Bucyrus (O.) Steam Shovel & Dredge Co 
Industrial Werks, Bay City, Mich 
A. 8. Males & Co., Cincinnati, O 


Marion Steam Shovel Co., Marion, O. 
Osgood Dredge Company. Albany, N. Y 
J. Souther & Co., Boston, Mass. 

Vulcan [ron Works. Chicago 

Vulcan Iron Works, Toledo. 


Explosives 


Re k Powd.Co., 23 Park Place.N.Y 
Feed- Water Pari er 
Field Water P urifie r Co., Chicago 


Barkly & House, Chicago, Ill 
Western Fence Co., Chicago, Ii. 


| Flexible Shafting 


Stow Flexib ue Shaft Co., Phila., Pa 


Stow Mfg, Binghanaton, 
Fluoride 
Amer. Fluoride Co., 126 Liberty St., N.Y. 


Freight Cars. Second Hand 

New York Equip. Co., 15 Wall St., N. Y. 
Freight Conveyors 

Industrial Works, Bay City, Mich. 


res 

The Foos Mfg. Co., Springfield, O 
Furnaces 

bendroth & Root M.Co., 28 Cliff St.,N.Y. 

Frogs and Crossings 

Allentown Rolling Mill, Allentown, Pa. 

l Frog & Crossing Co. 

zy & Sw. Co., E. St. Louisa, IIL 
R. Frog & Switch Co., Phila. 
ania Steel Co., Steelton, Pa 
ron Works, Hillburn, N 


Frog Co.. Cincinnati,O 
Pressure) 

A t Mfg. Co., 111 Liberty St., N. ¥ 
Grader, Ditcher & R.R Builder 
Austin Mfg. Co., Chicago, 


Elect. Headlight Co., Indianapolis. } 


Switch & Signal Co., Pittsburgh. | 


CLASSIFIED ADVERTISEMENTS. 


Guarantee Co. 


Guarantee Co, of N. A., Montreal. 
Hand Cars 
The Buda Fdy & Mfg. Co., Harvey, Tl. 
Fairt ouks, Morse & Co., Chicago. 
Kalamax Mich.) R. R. Veloce. Co, 
Sheffield "Velox ipede Car Co., Three 
Rivers, Mich. 


} Harbor Works 


rescoin, World Bidg., N. Y. 
Highw ay Crossing Signals 
Electric Supply & Mfg. Co., Clevel’d, O. 
Hoisting & Conveying Machivery 
jrown hoisting & Conveying Mach. Co. 
Cleveland, O 


Cc.W. Hunt B’way, New York. 
King Bridg Cleveland, O 
Lidgerwood Mfg. Co., 96 Lib’ty 8.t., N.Y 


Hoisting Engines 
Copeland & Bacon, New York City. 
Industrial Works, Bay City, Mich 
Lidgerwood Mfg. Co.,% Liberty St.,.N.Y. 
J 8. Mundy, Newark, N ° 
Vulcan [ron Works, Chicago. 
Hollow stay Bolt Iron 
Stay Bolt Co., Cuyahoga 
Falls, O 
Hydraulic Jacks 
Richard Dudgeou, 24 Columbia St., 
Joseph F. McCoy Oo., 26 Warren St 
Watson & Stillman ) BE. 48d St., N. 
jdrautic Machinery 
inius Olsen & Co Philade ‘Iphia, Pa. 
Union Iron Works, San ao isco. 
Watson & Stillman, N. Y 
R. D. Wood & Co., P hiladeip hia, Pa. 
Injectors 
Nathan Mfg. Co., 4% Liberty street, N. Y. 
Wm. Sellers & Co., Philadelphia. 
ctors 


*ittsb. Test. Laboratory, Pittsb., Pa. 
of Bridges and Ky. 
quipm 


W. Hildre 1 & Co.,2 Wall St., N. Y. 
Hi art 8. Boiler _—- & Ins. Co., Hartfora 
Ina. V allstreet, N.Y. 
intertocking Switches & Signals 
Allentown Rolling Mills, Allentown, Pa. 
Hall Signal B’wa 
Kelsey R R Signal Co Mass. 
Nat. Switch & Signal Co., So. Bethie 
hem, Pa 
Union Switch & Signal Co., Pittsburgh. 
Wharton R. R. Switch Co., Phila. 


ents 


Eu on & Co , 52 B’way., N. Y. 
Iron--Taytor Yorkshire 
B mes & Co., Boston, Mass 
Iron w ork vor ontractors 
Edge Moor Bridge Wks, Wilmington, Del. 
King Bridge Co.., leveland oO 
Iren & Stee! Ship Builders 
Union Iron Works, San Francisco. 


Jacks 


Fairbanks, Morse & Co., Chicago. 
MeSherry Mfg. Co., Dayton, O. 

Richard Dudgeon, 24 Columbia St., N.¥ 
Watson & Stillman, 210 E. 48d St., N. Y. 


| Journal Bea ris 


Ajax Metal iflade ‘Iphia, Pa 
D.A.H pkins LibertySt.N.Y. 
Phosphor-Bronze Smelting Co., Philada, 


Paul 8. Reeves, Philadelphia Pa. 


| Journal tearing>—Tubular 


Meneely Bearing Co., W. Troy, N 


| Journal-Box Lids 


Ramapo (N Wheel & F’dry Co. 
L lighting 
ams & Westlake Co., Chicago. 
R ailroad 1 ighting & Mfg. Co., Phila.,Pa. 


Safety Car Heat. & Light. Co., 1) B’ way. 
Link Belting 
Link Belt Eng. Co., Nicetown, Phila. 


ec k Washers 
Nat. Lock Washer Co., Newark N. J. 


Re 


‘TRADE 


4 


BOILER COMPOUND. 


SC A 


In Boilers 


PREVENTED BY 


AMERICAN FLUORIDE COMPANY, 


126 Liberty Street, New York. 


Western Office, 73 & 75 W. Jackson Street, Chicago, Ill, 


WILL SEND YOU CIRCULAR AND SAMPLE. 


Blown Off the Cars, 


This cannot happen to passengers 
where cars are equipped 
with the 


woonrp 


PLATFORM GATE, 


4,000 NOW IN USE. 


J. B. GOODWIN, Sole Agen! 


29 Broadway, New York. 


Manufactured by R. BLISS MFG, CO. 
PaWTUCERT, R, 


at 5.30 P. M., daily, 
August, connecting 


Charge. 


MILLER, President. 


The Inside Route Between New York aud Boston, 


Providence, Worcester and all Eastern Points. 
Steamers Maine” 
York from new Pier 


‘New Hampshire” leave New 
36. R.. one block above Canal St., 


Sendave included during July and 
with 3 Express Trains for Roston. 
Steamboat Express with Reclining Chair Cars Free af 


0. H. BRIGGS, G. P. Ae 


Sectional view. 


Rubber, Canvas, 


THOMSON’S 
SLOTTED RIVETS. 


Sectional view when set, 
The only rivet in the world that can be set 7 
without a machine. 


For fastening Belts, Straps and other articles made of Leather, 12 
Felt, Paste sates dan Sheet Iron or Wood. 


15> Yo, 1%) 1's, No. 9 Wire Gauge. 


Ys, ie, if, tt, No. 6 Wire Gauge, 


JUDSON L. THOMSON MFG. CO. 


WALTHAM, MASS 


| 


= 
J 
Ma 
“i 
3 
Pa. 
| 
= 
fo. 
rura, Ind. 
ra Y. City. 
hicago 
| = > 
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Malleable-Iron, Cast-Iron, Wrought- 
Iron and Steel Fittings 


FOR WROUGHT-IBRON PIPE. 
SOPT METAL UNION 
Keystone! UNION, 


Ready for immediate use. Requires no 


washer. Can be made tight with but little 
pressure. 


THE RAILROAD GAZETTE. 


Guaranteed air-tight, threads full and 
sharp, made from templets to 
standard gauge. 


SPrPHCIFYT 


FLAGG STEEL FITTINGS 


FOR AIR-BRAKE CON NECTIONS. 


STANLEY G. 


Nineteenth St., Penna. Ave. and Hamilton St., Philadelphia, Pa. 


DROP FORGED, ANGLE END 


Machine Wrenches, 


FOR STANDARD HEXAGON NUTS. 


THE BILLINGS & SPENCER CO. 
HARTFORD CONN. 


— 


FINISHED WRENCHES, made in lengths from 3 to 28 inches, with 
openings from 5/16 to 2 3/4 inches. 


QUALITY AND FINISH UNEQUALLED. 


RAILROAD GAZETTE DIRECTORY CLASSIFIED ADVERTISEMENTS. 


Lecemotives | Ore Handling iMachinery. 
Baidwin Locomotive Works, Philada. } King Bridge Co., Cleveland, ‘ 
Brooks Locomotive W’ks,Dunkirk, N.Y |  Lid« Mfg. Lily'ty St., N.Y. 
Cooke Li Mach. Co Packing. Asbest | 
Dickson Mfe Co Ww »hns ‘So. ¥. City. 


,Paterson, NJ. 
| Packing, “eta 


Sc ranton, Pa. 


G. L. Fowler, 
Lima Machine Works 
A. 5, Males & Co., Cincinnati,O. 

Equipment Co all St.. N. ¥. 
Pitts irgh Loco.& Car Pittsburgb. Pa in 
H. Porter & Co,, ! itteburgh Pa Andress Paint & Color Co., 15 Cortiandt 


Metallic Pack nk Co., Phila. 
Packing, Rab 
a Pack: Co., Ltd., 15 Park Row. 


ima, 


Lidgerwood Mfg. Co., % L tbe erty St. N.Y. 
Vulcan Iron Works, Chicago, Ml. 


Pipe Cutting & Threading 
D. Saunders’ Sons, Yonkers 


B’way,N.Y 


in ati O 


Portiand Co wrils and, Me street, 
Richmond (V: ) Loe & Mach. Works. | F. W. Devoe & Co., Fulton St., = Y, 
Rogers Loc. &M Paterson, N. J. Jos. Dixon Crucible Co. Jersey NJ. 
Schenectady (N. Y.) Loco. Works. | Nat. Paint Works, Will oan hg 
Taite & Carlton, London, Eng. ———- Paint Co., 2 Liberty St., N. Y. 
Wharton R. R. Switch Co., Phila. Pate 
Lece. Lah Pans w. “Dudley & Co., Washington, D. C. 
Geo. L. Fowler, 55 B’way, N. Y. 8. C dy go Washington, b. C. 
Lecomotive Beller Tubes. Howson & Howson, 119 So. 4th St., rage. 
Allison Mfg. Phil iphia, Pa Geo, P. Washi ngton,D. C 
Lecemetive F inishing arnish | Phesphor-Bron 
Flood & Conklin, Newark J } Paul 8. Reeves, Philadelphia. 
etive Head! | Bronze Smelting Co., Phila, 
& Westlake Chicago. | Pile Drivers 
Nat. Elect. Headlight Indianapolis Bucyrus (O.) Steam Shovel & peedge Co. 
Lecomotives, Sec ond-Hand } Industrial Works, Bay City, Mich 
| 


Reginald Canning & 


N. ¥. Equipme Wall St., N. Y. | 
Locomotive Staybole Iron 


Falls Hollow Staybolt Co., Cuyahoga) Pheamatic 
Falls, O S. W. Frescoln, World Bidg., N. Y. 
Lubricators Portable Drill« 
etroit Lubricator Co., Detroit, Mict Jas. T. Halsey, Philadelphia, Pa. 


Nathan Mfg. Co., #2 Liberty street, N. 


M Tools Frank Reed, Worcester, 
Viachinis 


Stow Flexible Shaft Co., Phila Pa 


Chicago, Milwaukee & St. Paul. 


Chicago & Northwestern. 
Chicago 


Hoosac Tunnel Route. 
Ulinots Central. 


Roek Isl. & Pacific. 


Sewer 
| Groes, 138 Wiliam ©. Y. 
Pipe 

Blackmer & Post, St. Louls, Mo. 

RK. D. Wood & Co., Philadelphia, la. 
Sha 


sting 
Kans. City, Ft. Scott & Memphis Ry. Wm. Sellers &Co., Phila. 


Lehigh Valley R. kK 
Michigan Central. 


Missouri, Kansas & Texas Ry. 


Missouri Pacific 


Ne »w York Central & Hudson River. 
New York, Lake Erie & Western. 
New York & New England BR. R. 


Pennsylvania. 
Stonington Line. 
Texas & Pacific. 


Hall Signal Co., 3) Broadway, N.Y. 
Jobnson R. R. Signal Rahway, N.J 
Kinsman Bi’k System 43 LibertySt. 
Mozier Safety Signal Co. Galion, ‘ 

Wat. Switch & Sig Ce., So.Bethiehem,Pa 
Union — & Signal Co., Pittsburgh 

Skylight 
Vaile 39 No. St. Raltimore, MG 

sew Sheveis and Plows 


in ne Mfg. Co., Brooklyn 
Ketcham & Co., 27 Nassau St.. Solid Staybolt Iron 
Rallronde. Buildin & Hollow Staybolt Co., Cayako 
L. Breckinridge 53 B’way im Falls, 0. 


Ratilread Supplic 
Bryant & Barbey, 
Reginald Canning & Co.,115 


Fairbanks, Morse & Co., Chic 


&. 8. Greeley & Co., 7 Dey St.. 
The Johnson R. R. Signal ¢ 


A. 5. Males & Co.., 


Be Be Equipment Co., 5 Wa 
G. D. Peters & Co. 


A.T Chic ago and } 


Rall Sa 


Bryant & Harbey.178 Summer8t., Boston. 
Railway Varnishes & Surfacers 


Flood & ¢ coe. Newark 
Ratchet Drill 


79 Milk St., 


eed Recorders 
Boston.. pyer Speed Recorder Co., Chicago. 
B’way,N.Y. 

Nlworth, Porter & Pittaburgh, P 


Y. $ &C. Co.. Chicag 
orris Sellers & Co. Chic ago. 
Springs 
St., ‘arist Steel Co., Bridgeport, Conn. 


A. French Spring Co., Pittsburgh, Pa 

Pickering Spring Co., Philadelphia. 

Chas. Scott Spring Co., Philadeiphia,Pa. 
Stand Pipes 

Jotun N Poage Cincinnati, 

King Bridge Co., Cleve land, O. 

Sheffield Veloc. Car Co., Three Rivers, 


En and. 


Billings & Spencer Co., Hartford, Conn. Mich. 


| Ceda 
; Durkhardt’s Sons Philadelphia, 
ta Morse & Uo., Chicago 
Tank Valves 
John N. Poage, Cincinnati, 0. 
Taps and Dies 
| D. Saunders’ Sons, Yonkers, N. Y. 
Manning, Maxwell & Moore, 11) Lib. St 
¥ 


» we 

Testing Laboratory 

Pitts. Testing Laberatory’ Pittsburgh, Pa. 
Telegraph Call-Bell System 

Electric Secret rvice Co., City. 

GiW-Alexander Electric Mfg. Co., Kan 

sas City, } 

Thermometers 

Standard Therm. Co.. Peabody, Mass. 
Tie Piate and Brace 

W. H. Phillips, Box 2%, Phila. 
| Tie Viates 


.Co., Chicago. 
Shoulder Tie Plate Co., Philadelphia, Pa. 
| Track Tool« 
Fairbanks, Morse & Co., Chicage 
Metcalf, Paul & Co., Pittsburgh, Pa. 
Transfer Tables 
| _ Industrial Works, Bay City, Mich 
Turn Buckles 
Cleveland City Fomm & Iron 
Tarn Tables for Railways 
Cofrode & Saylor,Philadeiphia, Pa. 
Industrial Works, Bay City, Mich. 
King Bridge Co., Cleveland, O. 
A. 5. Males & ( Cincinnati 
Passaic Rolling Mill ¢ Paterson, SN. J. 
Wm. Sellers & Co., Phila. and N. ¥ 
Shiffer Bridge Cu., Pittsburgh, Pa 


Acme Machy. Co., Cleveland, O y onde . Schuttler Mfg. Co., Chicago. Staybelt Iron Valwes 

Bement, Miles & Philadeiphia, Pa. Pi cow N. Reducing Valves Fafis Hollow Staybolt Co., Cuyahoga Ashton Valve Bk paton 

Billings & Spencer tford, Conn Co.. Pittsburgh, P Curtis Regul. Co., 89 Beverly St., Boston. alls, O. Curtis Regulator Co on, Mass. 
E. W. Bliss Co., Brooklyn, N. ¥ Fa. Mason Regulator Co., Boston, Fuller Bros. Co.. Mason Regulator Maas. 
Brown & Sharpe Mfg. Co., Providence Chic: Refined Iren ones & Ov., & N.Y. Ross Valve Co ives N 

Ferracute Machine Bridgeton, Co, oO. Falls Hollow Staybolt Co. Steam Couplin RK. D. Woods & Co. Philadelphia, Pa 
Gould & Eberhardt, Newark, N. J Wood Phil ielphia, Refri erater Cars Moran Flex. Steam Joint Co , Louisville, | Varnishes 

Edw Harringtot Son & Co., Phila Camden, N. J. Ky. F. W. Devoe & Co.. Fulton street, N. Y. 
Hay Portland, Me Radiel Ta berty Pac. Refrigerator CarCo.,Chicago. | * Flood & Conklin, Newark, N. J 

Long & Alistatter Co., H amilton, © "oT Gone whe Milton. Pa. Wefrigerating Machinery Bueyrus (0, Se a Shovel & Dredge Co Murphy & Co., Newark, N. J.* 
Manning, Max. & Moore, 11! Liberty St ouneny, De La Vergne Mac nine Co., N.Y | Steel © ar Edw. smith & Co., Times Bidg., N. Ys 
Morse Tw.Dr.& Mach.Co Bed'd, Mass. | - » Riwer«, Slott Cambria Iron Co. ohnstown, Pa entilaters 

Newark Mach. Wks., Newark,N. J. | ‘hlebem Oo, N.Y. J.A. Taomson Ste: Co., Waltham, Mass. | Steel—Muashet’s ar atilat or Phila 

Niles Tools Works Hamilton, 0 A w nit St. N.Y. Road scrapers as Jones & Co., 11 Oliver St., Boston o., Chicago 

Pedrick & Ayer, P! i t Pa — Aetna nh M4 Amer. Steet Scraper Co., Sidney, O. Steel Castings Va he rs and Rivet 

Ger Place Humphreys & Sayce, 10 Wall St., Y. Chester Steel , Philad’a., Pa. bs 


astings Co Fuller Bros.& Co Greenwich St.,.N.¥ 
|W ate rc Columns 
P ‘incinnatl, 


Three Rivers, Mich 


Reck Ballast aud Reck Breakers 
Gates [ron Works, Chicago, Il Eureka Cast Steel Co., PhMad’a, Pa. 
Reck Drills Norristown Steel Co., Norristown, Pa 
Ingersoll-Sergeant Rock Drill Co., N. Y¥. Sharon Steel Castings Co., Sharon, Pa 
Rand Drill Co., 23 Park Piece. NewYork. Solid Steel Co., Alliance, ©. 
Rolling Steel Sh tte Pratt & Letchworth, Buffalo, \. Y. 
Jas G. Wilson, 3d St. .. New York. | Steel Centre Plates 
Roofing Schoen Mfg. Co., Pittsburgh, 
East. Gran. Roofing Co., JerseyCity,N.J.| Steel and Iron Plates 
Lukens & Steel Co..Coatesville, Pa 
Wellman Iron & Steel Co., Tharlow, Pa 
Steel and Steel Tires 
Latrobe Ste¢l Works, Latrobe. Pa 
Midvale Steel Co., Nicetown, Phila | 
Thos, Prosser & Son, 15 Gold St., N. Y. 
Standard Steel Works, Philadelphia, Pa. 
Switches and Switch Stands 
Allentown Rolling Mili, Allentown, Pa 
Barnum & Richardson Mfg.Co, Chicago | 


Illinois Steel Co., Chieago, IL. 
A. 8. Males & Co., Cincinnati. 
N. ¥. Equipment Co., 15 Wall St., N. Y. 
Pennsylvania Steel Co., 2 Wall St., N. Y. 
Robinson & Orr, Pittsburgh, Pa. 
4. 8S. Whiton, 115 Broadway, N. Y. 
Rail Fastenings 
Cambria Iron Co., Johnstown, Pa. 
Fisher Rail-Joint Works, Trenton, N. J. | Reefs 
A. 8. Males & Co., Chacinnatt. Berlin Iron Bridge Co., E. Berlin, Comn. 
Metcalf, Paul & Co. Pittsburgh, Pa. King Bridge Co., Cleveland, 0. 
National Lock Washer Co., Newark, NJ. Relling Journal Benrings 
Mandr el Rolled staybelt Iron N. ¥. Bquipme nt Co., 15 Wall St., N.Y. Mencely Bearing Co., W. Troy, N. Y. 
alls Hollow Staybolt Co., Cuyahoga Morris Sellers & Co., Chicag Relling Steck te Lease 
alls, O Ruffner & Dunn, Philadelphia, Pa. Oliver Adams, 72 “ iberty St., N. Y. 
Mining Mac hinery Rail Joints Rubber Beist 
Lidgerwood Mfz.Co., % Liberty St..N.Y. Cont. Rall joint Co.of Amer.,New’k,N. t.& Pack Co. /Ltd,,15 Park Row. 
Union Iron W orka San Francisco. Eno Kail Joint Co , Newark, N. J. i 3 — rCa., 15 Warren St. 


Philade iphia. 
Stiles & Parker Press Co., Middletown, 
| Water Purifier 
ll, Kansas City, Mo 
aterpre of insal. Papers 
jard Paint Co., 2 Liberty St., N. ¥ 
r Supply 
R es, 13 William St., N.Y 
w inaow ‘Bach Core 
Saueson Cordage Works, Boston, Mess. 
| Wire, Insulated 
Okenite Co. (Ltd.), 5. Y 
| Wire Repe 
Treaton Lron ©o., Trenton, N. 
Weed Working Machiner 
Berry & Orton Co., I achinery Pa 
Egan Co., Cincinnati, O 
Elliott Frog & Swite h Co.,E.St.Louis, Ml J. A. Fay & Co., Cincinnati, O. 


Stow “File xible Shaft Co., Phila.. Pa 
Stow Mfg. Co., Bi Y. 
Universal Radial Dri 
Watson & Stillmar 
Wharton R. R. Switch Co., Phila. 

Matleable fron Castings. 

Malleabie Castings Co., Cleve 


Nut Locks Fisher Rail Joint Works, Trenton, N.J.| Safety Valw 
Amer. Washer & Mfg. Co., New ark, N. J. A.S. Males & Co., Cincinnati, 0. Ashton V ~My Co.. Boston, Mass. Jehuston RK. R. Frog & Swited. Co Greenlee Bros. & Co., Chicago 
Metcalf, Paul & Co., Pittsburgh, Pa. McConway & Torley Co., Pittsburgh,Pa. Saw Mills Kelsey R. R Sigua! Oo., Florence, Mass, 4A. White Co., Dover, N. H 
National Lock Washer Co., Newark. Pennsylvania Stee . Co., Steelton, Pa. Richmond (Va.) Loco, & Mach. Wks. Nat. Switch & Sig. Co., 80. Bethieb Pa ching Cars 
Ruffner & Dunn, P aa ate 4 yhia, Pa. Q. & C. Co., Chie , TL Schools, Technica Penasy!vania Steel Co., Steelten, P: | Bucyrus Steam Shovel & Dredge Co 
Standard Nut la Co. Ke Railread and Panes. Lines Rensselaer Polytechnic Inst.,Troy, N.Y. Ramapo Iron Works, Ramapo, N. Y Bucyrus, O 

on | Big Four. Secend-Hand Relling Steck Sheffield Veloc. Car Ce., Three Rivers Industrial Works, Bay City, Mich, 
Signal Oil Works, Ltd.,Franklin, Pa. Boston & get A. 5. Males & Co.., ¢ al etle Mich. Wrenches 

Oll Cans Chicago & A Second Hand Steel Ra Union Switch & Sig. Co., Pittsburgh, Pa. Billings & Spencer Co., Hartford, Conn 
Adams & Westlake Co., Chicago. Chicago, tL & Quincy. W.H. Perry & Co., Prov =. R. 1. Weir Frog Co., Cincinnatl, O Rhode Island Tool Co., Providence,K. 1 


P ON, HOSE - 
vers? CouPLins. FLEXIBLE pabt 


THE AMERICAN WASHER MANUFACTURING 


13 & 15 RAILROAD PLACE, NEWARK, N. J. 


L. L. STURGES, Secretary and Treasurer. 


THE AMERICAN “HARVEY RIBBED” NUT LOCK. 


A Resilient Spiral Spring Washer with Rachet-Shaped Teeth. 


NTs 
STEAM TO. COACH ) 


EDWIN W. HINE, President. H. A. HARVEY, Vice-President. 


Patented. 


The American Harvey No. 1 Nut Lock, 
a resilient spring washer with chisel cutting 
ges. Patented. Temperedi n oil. 


m3 xcelled spring quality it possesses (being temperes mm oil) is the tangential cutting o rataye 
claim fortis lok, aside from the une he nut is cab these Gere are cmbedded in both &sh plate and under face te 
extent that a removal of the nub-by foree (and it can only be done with force) will shew annular grooves piers — ye yy 4 > 5 it ap 
sh ao late (see cuts above) without disturbing the thread of either nut or bolt, both of which, tegether wit e wut lock, can be used again, 
is a positive lock, with spring temper, and will not cut thread of nut or bolt. 


CORRESPONDENCE QRDERS SOLICITED. SAMPLES FURNISHED FREE ON APPLICATION AND SENT TO AN) ADDRESS. 


The American “No. 2 Square” Plain * 
Spring, answers the purpose of all ordinary 
spring washers. Above pattern made of 
round or square steel. Tempe’ in 
0. 
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W. H. DOANE, Prest. D. L. LYON, Sec'y. 


J. A. FAY & CoO., 


CINCINNATI, O., U. A. 


CAN FURN isu 


Car, Locomotive and Railway Shops 
¢ @ 
Complete Equipments 


WO0D- 
WORKING 
p MACHINERY, 


Ne. 3 now Improved Hollow Chisel Car Mortiser. 
—AWARDED— 


‘Grand Prix,” Universal Exposition, Paris, 1889, 


4 GOLD AND SILVER MEDALS AT 


Chicago Railway Exposition of 1883. 


Catalogues and 
Estimates Furnishea 


upon Application. 


ACME BOLY RIVET HEADERS 


Acme Bingle & Double Automatic Bolt Outters 
Cutting from \ in. to 6 in. diam. 
— Also, SEPARATE Heaps and Dixs. = 


First Premiam Cincinnati Centennial. 


MORSE: 
TWIST DRILL & MACHINE CO 


MANUFACTURERS OF 
Patent Machine Relieved Nut and 
Hand Taps, 
Suitable for use in Railroad, Car and Loco- 
motive shops. We keep in stock a 
full line of U. 8. or Franklin-Insti- 
tute Standard Taps ; also, y 
and Whitworth Threads 
also Pipe Taps, Pirze 
Reamers and Pipes 
Stocks, Dies, and 
Bushing 


ACME FVIACHINERY CO., 


. Dec. 5,'82 
at. ee. 4,’83 
Pat. 


2% 
MANNING, MAXWELL & MOORE, 


te 

SOLE SELLING AGENTS, 
11l LIBERTY STREET 
NEW YorRE. 


Morse Twist Drill & Meh. Go. 


Established 1864. New Bedford, Mass. 


Manufacturers of Dri | | 8 


Beach 
Chucks, 
Cutters, 

Drill 
Crinding 
Machines, 
and Special Tools. x 


CATALOGUES MAILED ON REQUEST 


BERRY & ORTON CO,, 
ATLANTIC WORKS, 
swenty-Second above Arch St., PHILADELPHIA, PA, 


Designers and Manufacturers of? 


Machinery 
for Working 
Wood. 
Car Builders’ Tools a Specialty, 


BEMENT, MILES & CO. 


PHILADELPHIA, PA., 


METAL-WORKING 
MACHINE TOOLS 


For Railroad ~~ Locomotive 
and Car Builders, Machine —— 
Steam Forges, Ship Yards, Boiler 
Shops, Bridg e Works, etc. 


Steam Hammers for Working 
Iron or Steel. 


NEW YORK OFFICE, EQUITABLE BUILDING. 


GEORGE PLACE, Agent. 


The Long & Allstatter C0. 


Double, Single, 
Angle -Bar, Gang, 
Horizontal, Twin, 


Boiler, Spacing, 
= Gate, Multiple, 
Belt and Steam- 
Driven 
Punches 

& Shears. 


6Over 300 Sizes. 
Send oye New Cat 


Large Special “PUNCHES” and “SHEARERS” 
for Bridge and Cirder Work, Iron 
Buildings, etc., etc. 


Foot Screw and Drop. Also Cutting, 
Punching, Forming, Shearing, 
Embossing, Coining 
and Drawing 


PRESSES 


OF ALL SIZES AND KINDS. 


DRAWING PRESSES and DIRS 


For Lanterns, Lamps, Tinware, . 
Brass Goods, etc. 


FERRACUTE MACHINE 


BRIDGETON, N. J., U.S. A, 


Manufacturers of all kinds of Presses, Dies and other Tools 
for Sheet and Bar Metals, 


Please Send for their Lllustrated Price Lists, describing 150 


Universal Verttoal Boring Machine. | 


kind* of Pracees, Lathes, Rolls, Beaders, Trimmers, ote. 


Re 
hee 
. 
; = 
wi 
2 
Dies, & 
~ 
- : 
= 
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Universal Grinding Machine. 


This ma-hine is made for general use in a tool room 


The bed raives and lowers quickly 


with « hand wheel and a screw, 2 threads to the inch. By aoe the hand wheel and using a 


worm and worm wheel on the screw, it can be adjusted to yz}; 


aninch; the table swivels, 


dad will travel in any position, from paraliel with the emery sh«ft to 90° or at right angles to 


it. The table has a very complete arrangement for grinding tapers, and can be 


plac 80 as 


te grind parallel as well. It will aiso do a certain amount of surface grinding; it will grind up 


mandrels, sharpen milling cutters, and, in fact, 
table, on centres, or in a chuck. 


all kinds of grinding that can be placed on the 


Two counter-shafte go with the machine, one to drive the wheel shaft, the other to revolve 
the work that is held on dead centres; this latter counter-shaft follows the table in any posi- 


tion that it may be used in, and has a device for keeping the belt at equal tension at al! times. | 


The table will take in 18 inches long by 6% inches diameter between centres. It has a pan 
around it for the water when mandrels are being ground. 

The spindle has holes in each end to fit Morse No. 2 taper, and the wheels are placed on 
taper mandrels that fit the spindle. This is a very complete machine in every reapect. 


PEDRICK 


Nos. 1001 and 1003 Hamilton 


& AYER, 


street, - Philadelphia, Pa. 


Hydraulic Tools for Railroads 


IMPROVED CAR WHEEL 
PRESSES, 


Both Hand and Belt Power. 


Hydraulic Jacks. 


From 4 to 150 Tons Capacity. 


Hydranlic Crank-Pin Presses’ 


For forcing out Crank-Pins. 


HYDRAULIC VALVES, GAUGES, FITTINGS, Etc. 


Piston-Rod Ext ractors, for starting Piston Rods from Cross-heads 
LET US KNOW YOUR REQUIREMENTS. 


WATSON & STILLMAN, Mfrs., 204, 206, 208 & 210 E. 43d Y. 


SAUNDERS’ SONS 


Pipe Cutting and 
Threading Machines 


For Pipe Mill and Steam 
itters’ Use, 


Tapping Machines 


For Steam Fitting. Also, 


STEAM AND CAS FITTERS 
HAND TOOLS. 


31 Atherton Street. 
Send for Catalogue B. 


N.Y 


American Practice in Block Signaling, 


With Descriptions and Drawings of the Different Systems in Use on Railroads in the 
United States. 

This is ahandsomely printed, elegantly bound volume, 7 % in. x 9in. It describes clearly the 
Simple Block System, Single Track Blocking Sykes’ System, Automatic Clockwork Track 
| Cireuit Sigrals and the Electro-Pneumatic Track Circuit System. 
| It contains elaborately illustrated descriptions of the systems in use on the Pennsyl- 
| vania. Boston & Albany, Fitchburg and New York Central Roads, and correct engravings and 
| descriptions of the Westinghouse Pneumatic, the Hall Automatic and Black's Automatic 
| Systems; and also of the Illuminated Semaphore, Koyl’s Parabolic Semaphore and the Stewart 
Hall Train Order Signa). 


SEND FOR CIRCULARS. 


| The book is designed to make the methods of bleck signaling clearly understood and to 
show the present development of the art on American railroads. 
PRICE, 82.00. 
THY RATIROAD GAZRTTR RROANWAY 


WHY NOT CET THAT WHICH WILL 


The most per 


Lever and Screw 


fect ever 
che SERVE YOUR PURPOSES BEST? 
4 ork. 
Cuts any size 
OF THE mortise m 
ia. to ie 
INTRODUCERS Kinds of weod. 
is Car Mor- 
WORKING CONSTRUCTORS Grade tiser’ has. the 
graduating 
stroke and a 
patent chisel 
HE CO. rast, 
other Car Mor- 
ND 2 re- 
NO. 2} EXTRA LARCE A 
NT ST : 
UNIVERSAL WOOD-WORKER. EVERY 202 TO 222 W. FRO " 
ad CINCINNATI, OHIO, Economical of our eon- 
Main Head 19in. wide. Vertical Spindle and Head. _ struction are 
For Railway work, etc. Will make glue joints; DESCRIPTION. U. S. A. Work. «i = ¥ —_ 
plane out of wind; chamfer; cross gain; and standard 
groove; cut straight, circular or wave > 
oldi ; ton: nd groove, plain ay 
THE LARGEST LINE IN THE U. S. No. 6 CAR MORTISER devised for 
boring, routing, etc. TO SELECT FROM. AND BORER. time and labor, 
ox, New Yous LOCOMOTIVE STEAM GA 
2% St., New Yorn, at 
Maker and Patentee of ' 
Improved Hydraulic 


JACKS. 


PUNCHES, 
BOILER- 

TUBE EXPANDERS AND 

DIRECT-ACTING 

Steam Hammers. 

Communications by letter wil 
reeeive prompt attention. 

= Jacke for Pressing on Car 


W hee)s or Crank made 
to order. 


TTERS 
Cutters 
OW IRON WORKS BUPFALO, N. 
RON WO 8, J N. 

1845. 


BINDING. 


Gazevrs subscribers can exchange 
complete files for any year for bound volumes 
of the same year on payment of the cost of 
binding, which is $2. 

The binding is good. 

If Giles are not complete, the missing numberr 
ean usually be supplied, at this office, at 10 
cents each. 

Bound volumes are supplied at $6eacb. Ad- 
dress The BaG@road Gasette, 73 Broadway, N.Y. 


Unequaled for all 
varieties of 


RAILROAD WORK. 


Dur DropTrack Jack 


Beats anything of that 
line now in market. 


MANUFACTURED BY 


THE McSHERRY 
MFG. CO., 


DAYTON, OHIO 


THE ROAD- MASTER'S ASSISTANT 


SECTION-MASTER’S GUIDE. 
REVISED EDITION. 


A Manual of Referenee for all having to “o 
with the permanent way of American Railroads 
containi the best results of experience, ana 
minute directions for track-laying. oallaating 
and keeping the track in good rerwir. Wm. 
8. Huntington. Revised and els by Charlies 
Latimer, Uhief-Engineer of tae Atlantic & Great 
Western Railroad. 


Three bundred pages. size 4144 by 7 inehe 
Fifty illustrations. Pocket edition on thin paper, 
boun lea’ ie with red or musiip 
r. Price $1.50. 


RatLRoap GazetTrTe, 
73 Broadway, New York. 


“= SPRINGS MADE FROM 


Special Seamless Drawn Tubing. 


The ONLY Locomotive Steam Gauge made 
where the Movement, Springs and 
all Moving Part« are De- 
tached from the Back 
of the Case. 


Case Fitted with our Patent Elastic Packing w Prevent 
Dust and Moisture trom Entering Gauge. 


The Ashcroft Mfg. Co, 


Office, 111 Liberty Street, New York Oly. 


The Beonomle Theory of the Location of Railways 


An analysis of the conditions controlling the laying out of railways to effect the 
most udicious expenditure of capital. 


By A. M. WELLINGTON. 


Railroad officers desiring to determine what can be done in the way of improving the oper- 
ated lines under their charge, or desiring to have at their immediate command statistical facta 
as to almost any Govedl of operation, as well as Railroad Engineers and E ineering Students, 
will find this AN INDISPENSABLE WORK, as being not only the best but the only treatise in 
the language ef an at all analogous nature. . 

PRICE, post-paid 00 

Five or mere cepies to one address, express charges paid by purchaser... $4.00 


Factory, Bridgeport, Conn. 


— 
_| 
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WATER TANKS, Fixtures, Automatic 


Stand-Pipes, Steam Pumps, Boilers, 
Valves, Pipe and everything appertaining 
to Water Supply for Railroad Stations, 


Rounchouses and Stock Yards. 


* Plants completely installed or materials Oe 


and plans furnished. 
SECTION CARS with BARRETT JACKS in 


Wheels, made variety of patterns for Track, 
Bridge, Oil Box, Car Raising, 


' from single-piece tough plate, Wreckin : 
cking and other serv ce. 
free from joints, angles and FAIRBANKS, MORSE & G0., Formally adopted as Standard 


bolts. Don’t Warp, Shrink — : by the Roadmas'iers’ Association 
CHICAGO. of America, in late session at 


nor Collapse. Highest attain- Minneapolis. Other Jacks have 


ment in strength, light weight, merit; none but the Barrett 
durability. combines desirab’e features. 


WRECKING FROCS, Track Tools, Scrapers, Dump 


Cars, Carts and other earth-moving implements; Push 
Cars, Raillayers’ Cars; Single, Duplex and Compound 
Pumps, Windmills and Force Pumps, Engines and 


Boilers. 


Kequest Catalogue of Above and Kindred ; 


Supplies fer Railread Purposes. 


This device will not successfully This water purifier is now in use 


handle all waters, but there are 
none that it will not improve. Ina 
large majority it will demonstrate 
great economy. 


and on trial on the following railroads; 


Wisconsin Central. 

Great Northern. 

Northern Pacific. 

Atchison, Topeka & Santa Fe. 
Baltimore & Ohio. 


We refer to each of them. 
Cut showing Purifier Applied to Locomotive. : 


The apparatus can be made at rail- 
road shops at small expense. 


A trial is solicited at our expense. 


Office: 134 Van Buren Street. CHICAGO, Tt. Factory: 43d St. & Stewart Ave. 


CHICAGO SPLICE BAR MILL. 


New England Agents, OFFICE, 


MANUFACTURERS OF THE 


New “GREER” Railroad Track Spike and the Celebrated “SAMSON” Bar, 


Fourteen years’ unexampled success has demonstrated the fact that under all varieties of Railroad Service they wil! prevent “ low joints,” battered rail 
e+ ds, and ina remarkable degree withstand the test of breakage. More than 10,000,000 Bars in use on 160 different Railroads, quivalent to }4,240-mflles 
of track. 


ANGLE | 


Indestruc 
A holdiug power of from one to two t -ns more per spike than any 5\4 x 9-16 spike. Automatically sarpened to chisel edge, li cuts; docs not tear the wood 
@ber. Hand packed in kegs—every spike perfect. Particularly adapted for use on Bridges, Tresties, Frogs, Crossings and Swi 

tches, SEND FOR TESTS AND 


The * ‘reer? Railroad Track Spike is the latest and best spike offered to the Railroad managements of this cou miry and Great Britain. 


JUL 


Strong, Effective, Cheap. 
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Ss CUARDS 


Strong, Effective, Cheap. 
Light, Easily Adjusted, Safe. 


DARD” 
LL 


CATTLE CUARD 


IN EFFECTIVENESS 


Weighs Less than 400 lbs. 


THIS GUARD WORKS ON AN ENTIRELY NEW PRINCIPLE. 


Is Manufactured of Steel Under Original Patents. 
gg Against HOGS and SHEEP as Well as Large 
toc 


THIS GUARD HAS BEEN PURCHASED BY: 
The Pennsylvania, 
Chicago & Grand Trunk, 
Ohio & Mississippi, 
Chicago, Burlington & Quincy, 
B. & O. Southwestern, 
East Tennessee, Virginia & Ceorgia 


And Others, Although It Has Only Been on the Market TWO MONTHS. 


39-43 WEST WASHINGTON STREET, 


CHICAGO, LLL. 


STEEL SURFACE CATTLE GUARDS 


——MANUFACTURED BY—— 


\ 
\ CATTLE G 
CATTLE GUARD 


| KALAMAZOO, 


\ 

\ 


For Testimonials, Prices, Etc., Address 


HOISTING ENCINES. 


Of any Power and Style, SINGLE 
AND DOUBLE CYLINDER, 
vith improved patent friction 
drums especialiy sdapted for all 
classes of work, Single and 
Double Drum, friction and direct 
geared, link motion MINING En- 
gines, Four, six and eight spool, 
lock cluteb, self pro- 
pelling BRIDGE 
ERECTING En- 
gines. Double cylin- 
der, double friction 
drum DOCK 
BUILDING and 
PILE DRIVING 
Engines, Quick motion, friction geared COAL HOIST- 
ING Engines. Powerful compound geared and friction 
QUARBY Enginen,s WITH OR WITHOUT 
OLLERS. Any amount of reference given, 
Established 1870. 
J. 8. MUNDY, 20-34 Prospect St. Newark N. J. 


DRAWING AND ENGRAVING 


The Railroad Gazette, finding it necessary to 
increase its facilities for ne ite own en- 
gravings, is now prepared to fill orders fo 


ACCURATE 
ARTISTIC 
DRAWINGS AND 
ENGRAVINGS 


of all kinds, working either from objects, pho o- 
graphs, biue-prints or sketches. 


‘SI 


BUSH CATTLE GUARD CoO., Kalamazoo, Mich.) re 73 


PIT SU RFACE GUARD. 


ALL STHEL. 


Weight of Guards: Single Track, 50% Ibs.; 
Double Track, 1,206 Ibs. 


THIS IS NO LONCER AN EXPERIMENT. 


They have been in use for mo.e than two years. The demand for them is rapidly increasing. 


MERRILL-STEVENS MFC. - Niles, Mich. 


We use the “ Duncan” Steel Stay-Guard and the “ Australian” Stretcher-Pastener. 


BAILWAY FENCES, TELE- 
Barkley & House, ofall kinds of GRAPH and TELEPHONE LINES. 


1159 The Rookery, CHICAGO. 


Kalamazoo Railroad Velocipede & Car Co,, 


KALAMAZOO, MICH., U. S. A., 
MANUFACTURERS OF 
Different Styles of Steel Velocipedes. | Iron and Steel-W heeled Push Cars. 
Steel-W heeled Hand Cars, | Pit or Mining Cars, 


Rail or Construction Cars. Sugar-Cane Cars. 
Hand and Steam Inspection Cars. Steel Surface Cattle Guards. 


Our New All- peel Hand Car Wheel Stands 20 Tons Pressure 


SEND BEARING ON HUB. 
par Turned over Flange. Steel Tires, 
1892 rolled perfectly smooth 
CATALOGUE. and cylindrical, 


OONFORM TO M. 0. B. STANDARD. 


per 
The Car-Builders’ Dictionary. 
BY A COMMITTEE OF THE MASTER CAR-BUILDERS’ ASSOCIATION. 
Revised by A. M. Wettinerton, C. E. 

The revised edition of 1885 is doubled in size and contains nearly three times as many engrav- 
ings as were inthe first edition. It has 2,188 engravings, including exact drawings of American 
Cars of every description, and of the different kinds of Trucks, Wheels. Brakes, Couplings, Seats, 
Lamps, Heaters, and all Car Furnishings in general use, in the minutest detail. All the detail 
drawings are made to scale, and each engraving is briefly described under the definition of its 
name. All terms in general use in Car-Building are defined, and a eg my of the leading terms 
used ip English Railwav Carriage and Wagon Construction is added. ice, $3.00. 

PUBLISHED AND FOR SALE BY THE RAILROAD GAZETTE. 7 “BROADWAY, N. Y. 


WATER PURIFIER. 


Pennell’s Patent nati for Railroad Tanks. 


— 


Deposits All Boiler Encrusting SOFTENS HARD WATER. 
Solids or Mud at Centre 


of Floor of Tank. 


ARTHUR ‘PENNELL, 


Mercantile Building, 


_ CLARIFIES TURBID WATER. 


KANSAS CITY, MO. 


Field Engineering. 
By Wu. H. 


A hand-book of the Theory and Practice of Railway Surveying, Location and Construction. 


Price, $3,00, THE RAILROAD GAZETTE, 73 BROADWAY, N, Y. 
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JOHN HUGHS, 
RAILROAD CONTRACTOR AND BUILDER, 


FORT WORTH, TEXAS. 


Hayes Adjustable 


ae 


FITS COMMON 


CORRESPONDENCE SOLICITED. 


EASY CUTTING, 


CAN BE SHARPENED, CAN BE ADJUSTED 


|HAYES TOOL 
4] and 43 CROSS ST., PORTLAND, MAINE. 


Pipe Die. 


STOCK. 


The J SQ 2 Model 


meced: selves to all users. 

SEND FOR CATALOGUE. 

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y | ce 


Remington 


Presents many points of improvement 
which will readily commend them- 


. KEUFFEL & ESSER CO. 


LATEST AND MOST IMPROVED 


TRANSITS, ai kinas, 
LEVELS, and other 
FIELD INSTRUMENTS 


—FOR 


ENGINEERS AND {SURVEYORS. 


Office Drawing Materials in large variety. 


CATALOGUE ON APPLICATION. 


265 State St, CHICAGO. 127Fulton St., NEW YORK. 


TNE BOYER 
Railway Speed Recorder 


The only Recorder made that gives a 
chart of the run that can be read at 
sight, and hus a DIAL INDICATOR carried 
into the CAB so Engineer can see at a 
glance, any time, what speed he is run- 
ning. 


Boyer Railway Speed Recorder Co. 


244 DICKSON ST. 


CHEAP HOMES FOR MILLIONS. 


In order to meet the demands which come 
from every quarter of the North and East for 
cheap rates, ‘n order to enable the farmer, the 
emigrant ard the capitalist to visit the South- 
westand particularly TEX AS, the MISSOURI, 
KANSAS & TEXAS KAILWAY have deter 
mined to sell tickets on Aug. 30 to all points 
on its main line in Missouri, Kansas and the 
Indian Territory, south of Clinton, Mo.. to all 
points ip Texas. at the extremely low rate of 
ONE FARE FOR THE KOUND TRIP, good 
to return 20 days from date of sale. Now is 
your opportunity. Go and see for yourself. 

For turther information as to rates, routes, 
maps, time tables, etc., call on or address, 


WALTER G. GRAHAM, 
General Ticket Agent, 


Parsons, Kan. 
E. B. PARKER, Ass’t. Gen. Pass. Agent, 
No. 509 Chestnut St., Sr. Louis. Mo 


“AMONG THE OZARKS” 


is the title of an attractive and highly 
interesting Look issued by the Passenger 
Department of the Kansas City, Ft. Scott 
& Memphis R. R. Co. The book pertains 
entirely to fruit-raising in that great 
fruit belt of America, the southern slope 
of the Ozarks, and will prove of value 
not only to fruit-growerzs, hut to every 
farmer and home-seeker ‘in other States, 
looking for a farm and nome. 

The book will be mailed free. Ad- 


dress, 
J. E. LOCKWOOD, 
Kansas Ciry, Mo. 


$40,000,000 


Karned by the Bell Telephone Patent in 1891. 
Your invention may te valuable. You should 
protect it by patent. Adoress for full and in- 
telligent advice, free of charge. 
W. W. DUDLEY & Co., 
Solicitors of Patents, 

Pacific Bldg., 622 F St. N. W.., 

Mention this paper, Washington, D. Cc. 


ADAMS STREET, BROOKLYN, WN. Y. 


OWNERS ALSO OF 


THE 


\ Stiles & Parker 
Press Co. 


Presses, 
Drop Hammers, 
Shears, 
Punches. 


ALSO 


> Dies and Tools 
lamps, Brass 
ef Trimmings, 


ETC. 


We are making a Specialty 
of the Preparation, “Design and Printing of 
Fine Trade Catalogues. 
Samples and Estimates upon Application, 
H. ‘B. Prindle & Co. 
522 Exchange Building, Boston, Mass 


BOOKS THAT SHOULD BE IN THE 
HANDS OF EVERY RAILROAD MAN: 

Catechism of the Locomotive, by Forney. 

Train Wire, by Anderson. 

Block Signaling, by Adams. 


— ADDRESS— 


RAILROAD GAZETTE, 73 Broadway, New York. 


DICTIONARY 


OF TERMS USED IN CAR-BUILDING 


Tue RAILROAD GAZETTE has published one of the most valuable and elegant techni ’s! 
books ever made—the revised and greatly enlarged edition of the Car-Builders’ Diccionary. 
The original edition was compiled in 1880 for the Master Car-Builders’ Association by Mr 
M. N. forney and others. The present edition, compiled by the Hailroad Gazette 
staff, assisted by memoers of the Association, has neen doubled in size, and contains 


American Cars of every description, and of the different kinds of Trucks, Wheels, Brakes 
Couplings, Seats, Lamps, Heaters, and all Car Furnishings in general use, in the minutest 
detail. Al! tbe detail drawings are made to scale, and each engraving is briefly described 
under the detinition of its name. All terms in general use in car-building are defined, urd 
a vocabulary of the leading terms used in English {tailway Carriage and Wagon construc- 
tion is added. 
We know of no book of equa! appearance and value ever issued at so low a price. 
One book will be given free for each cash order for 6 books, Price $3.00 per copy. 


neariy three times as raany engravings. [ts 2,188 engravings include exact drawings of 


For Sale by THE RAILROAD GAZETTE, 73 Broadway, New York | 


Charles Paine & Sons 


Consulting and Civil Engineers, 
71 Broadway, New York City. 
Rail 
dl Equipment, 
Water Supply. 
Terminal Yards 
0d S | Signals, 


| Electric Appliances, 
Improvement of Villages and Estates, 


D. L. BARNES, 
Mechanical and Consulting 


Engineer. 


SPECIALTY: BRAILWAY and LOCO- 
MOTIVE WORK. 


Marine and land engine tests made at short 
notice. Recent and scientific methods used in 
| all work. 

The completion of inventions to practical ap- 
| plication, including specifications and est - 
| mates, forwarded by new methods, 


|73 BROADWAY, NEW YORK, and 
Rookery Building, Chicago, Il. 


ENGINEER’S AND FPIREMAN’S 


TIME. EXPENSE 


MEMORANDUM ACCOUNT BOOK. 


DESIGNED AND COPYRIGHTED BY 


E. W. YATES, 


| A pocket memorandum book with rubber 
| tipped pencil attached, with calendar and 
| pages most conveniently arranged for the en 
gineer or fireman to keep his own daily record 
of time and miles run, rate and amount earned: 
aiso for individual expense account each month 
and for general memoranda. A certain meth 
od of checking with the timekeeper in case of 
disagreement. It lasts one year, and every 
engineer and fireman should haveone. Price 
50 cents each ; $20.00 for fifty copies, or $35.00 a 
|nundred. An agent wanted on each road, 


Preliminary Surveys, 
Location, 
Construction, 


| PUBLISHED AND FOR SALE BY 


RAILROAD GAZETTE, 


73 BROADWAY, NEW YORK, 
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Published EKvery Friday at 
73 Broadway, N. Y. 


64.20 rer Year TO UNITED STaTES AND CANADA. 
Express mouey orders, or drafts. or P.O. orders 


or registered letters should be made to the order 
of the RarLeoap GazeTre. 


Raus Cars, N 
| 


Engineering Employment Bureau, 
8 GRANGER BLOOK, SYRACUSE, N. Y., 


Furnishes Employers with Engineers, Su- 
perintendent<, Chemists an 


Draftsmen. 
Large number of reliable men constantly on 
file. rom pt— H snest— Experienced 


No Charge to Employers. 


EMPLOYMENT. 
DOSITION BY A DESIGNER SPE- 


cially posted in railroad steam shovels. 
ile drivers, wrecking cars, etc. PILE 
RIVER, Railroad Gazette Office. 


W ANTED, FOR A MONTH. AN EX- 

perienced auditor to check over the 
accounts of a small railroad in New York | 
State. Rep y with reference to RECKIVER 
Railroad Gazette Office. 


WANTED AND FOR SALE. 
FOR SALE, 


We own and offer for sale 100 tons of selected 
second-hand 52-1b. steel rails for prompt ship- 
ment. Rails can be inspected at Pittsburgh. 
Price quoted on application to 

ROBINSON & ORR, 
419 Wood st., Pittsburgh, Pa 


SALE. —ONE NEW TURN- 
table, built by Shuitz Bridge & Iron Co. 
for this road, has never been placed in position, 
weighs about twenty thousand pounds, fifty 
two feet long, bas conical) bearings. As wc 
not intend to use tables for turning will sell 
at a bargair For informstion, price and 
terms, address JAMES B. SAFFORD, Super- 
intendent. P. C. & Y. Ry. 
McKee's Rocks, Pa. 


Fok SALE — ONE 
double 

Fs rwood double 
Lidgerwood double 644 
Mundy double 6% 
Mundy double 7 12 single drum: three pile 
drivers and hammers, three steam dredges, | 
three steam shovels, 3 ft. locomotive cars, | 
rails, contractor's tools, Carson trench digger, 
derricks, scows, two and four million gallon 
pumps, boilers, rollers, tanks, all sizes: road 
scrapers, 4 and 1(-in pipe, compressors, crush- 
ers; engines, all sizes. Ww. s. MIDDLETON, 
52 John street. New York. 


x 10 double drum; one Li 
7 10 double drum: one 
8 single drum; one 


Post Office Address | 


LIDGERWOOD | 
a-| 


12 double drum; one} 


SECOND HAND STEEL RAILS. 


1,000 tons 60 Ib. section, fit for relaying. Also 
| Old Rails for Builders’ and Contractors’ use, 
in quantities to suit. For sale by 


WM. H. PERRY & CO., 
PROVIDENCE, R. |}. 


TEE AND STREET Rats, 
SpLice Bars, TRACK 
BOLTS AND NUTS, 

R. R. SPIKES. 
Frogs, ¢ 

SWITCHES AND F 
TURES. 
AND STEEL 
Car TRUCK CHANNELS, 
Wrovent Ikon Te — 
BUCKLES, LINKS AND 
PINs AND CAR 
COUPLERS. 


LOCOMOTIVES AND CARS OF 
ALL KINDs. 


AL SHOEMAKER, 
Railroad Supplies 
and Equipment, 


(New and Second Hand.) 
Bar IRON AND STEEL, 


SHEET [RON AND STEEL, 146 BROADWAY, 
CORRUGATED LRON. NEW YORK. 
STEAM SHOVELS, 
Bai Last UNLOADERS, 
AND STEAM CRANES. 


VAILE & YOUNGS 


Patel Metal Skylights 


Without Putty. 

Construction 
adapted to all 
forms and styles of 
Skylights Thou- 
sands of feet in use 
have proved its su- 

riority. Particu- 

arly adapted for 
Depots, Mills, Fac 
tories, etc., where 
large and continu 
ous lights are re- 
quired. Send for 
(ilustrated Cata- 
| HALF SIZE. logue. 


216 N. Calvert St., Baltimore, Md. 


BEAMS, CHANNELS, ANGLES 
TEES AND ODD SECTIONS. 


Sa LE. 


For immediate delivery, a number of 
Standard Gauge Locomotives, 
Now in use on the Northern Pacific Railroad. 
wea J 15 22 inches, 15 x 24 inches 
Cylinders 16 X 22 inches, 16 24 inches. 
Weight, 59,009 to 72,000 pounds 
Two Narrow Cauge, 6-wheel 
Locomotives, 
Cylinders, 12 = 18 and 16 x 24 inches, 
eight, 48,000 to 74,000 pounds. 
FULL Desckirrion 


Also Saddie Tank Engines, 
Cylinders, 10 x 4 inches. Weight, 26,000 pounds, 
Several Forney Type Engines, 

Cylinders, 10 * 14 inches, 
W eight, 33,000 Lo 36.000 pounds. 
For New York Delivery. 
| £2 Steei Reils, Fastenings and All 
| Classes of New and Second-hand 
Kquipment. 
OX APPLICATION. 


CEO. A. EVANS, 18 Wall St., New York 


FOR SALE. 


One combinetion passenger and baggage car 
and two passenger coaches— standard gauge; 
equipped with Westinghouse brakes; nearly 
new; immediate delivery. 

Two opea excursion car-, seating 85, for sale 
at a bargain. 


HUMPHREYS & SAYCE, 


10 WALL ST., NEW YORK. 


VON SCHON & GARNER, Civil Engineers 
FREDERICKSBURG, VA. 
Examination of railrodd projects and prop- 
erty; surveys and locations of railroads. We 
operate througbour the South. Estimates free. 


J. A. WADDELL 
Consulting Bridge Engineer, 
KEITH AND PERRY BUILDING, 
KANSAS CITY, MO. 
Superstructure. Substructure. 

Engineer in charge of Western Office of the 


Phenix Bridge Co. Special attention paid to 
deep borings to and into bed rock. 


THOMAS APPLETON, 


M. A. 8. C. E., 
Civil Engineer and Architect, 
General Engineering and Architectural Work. 

SPECIALTIES: Railway Terminals, Switching 
Yards, Passenger Stations, Freight Depots, 
Coal and Ore Doc _ mene Houses, Machine 

Shops, Foundries, e 
506 RIALTO BU ILDING, CHICAGO, ILL. 


GEO. L. FOWLER, 
Mechanical Hngineer, 
53 Broadway, New York. 


ESTABLISHED 1820, 


PATENT TRANSITS |! 


\ YOUNG & SONS, 
Engineering instrumeat Makers 
43 Norts Sverre STREST 
Philadeiphia. 


Tapes, Chains, Draughting 


struments. Catalogues on appli 
eation 


Special attention given to Designing, Test- 
Railroad Machinery and 


Sole Agent for Hale's Locomotive Ashpan. 


Member Civil Enginee: 
mber Am. Inst. Mining Knginee 
Associate Am. Inst Electrical Engin 
FREDERICK H. TH. 
Consulting Engineer & Geologist, Bridge 
227 E. German St.. Baltimore, "id. 


QUEEN & 


MANUFACTURERS OF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Improved Complete Engineers’ Transit. 


Power of telescope, 24 diam. Compouna 
long centers. Two outside verniers. Five-in. 
needle, Level to telescope, vertical arc, clamp 
and tangent and the usual accessories. Com- 
plete with box and tripod. PRICE, $130. 


ENGINEERS’ PLAIN TRANSIT. 


Same as above, without level, arc or clamp 
and tangent. PRICK, $150. 


Improved Engineers’ Wye Level. 


Telescope, 18 or 20 in. Power, #4 or 50 
diameters, as desired. Shifting center, Com- 
plete with box and tripod and usual acces- 
sories. $110. 


Any of these instruments sent on approval, 
with privilege to retura if not satisfactory. 


L. BRECKI N RIDGE CABELL, 


-————-DEALER IN—— 


Lands, Securities and Industrial Enterprises. 


Total Issues of Corporate, Municipal and County Bonds Taken. geen 
RAILROADS BUILT AND EQUIPPED. ‘Ge 


53 Broadway, Room 17, - - - NEW YORK. 
Flood & Conklin Co 
VARNISH MAKERS, is 
NEWARK, NN. J. 
Yailway Varnishes and 


Surfacers 


A SPECIALTY. 


“HANDLING RAILWAY SUPPLIES.” i 


An exhaustive treatise on the purchase, receipt, inspection, storage, disbursement and use 
of railway material. Also a pamphlet on the 


“REQUISITIONS OF RAILWAYS,” = 


Kmbracing rules and regulations intended to prevent excessive purchases or the accumulation f | 
of undue stores either at a shop or upon a line as a whole. These books do not treat of accounts, " } 
but of the principles that must be observed by a company in order to prevent improper prac . 
tice, extravagance and waste in its material accounts. rarer} 


The book and pamphiet............- 


By MARSHALL M. KIRKMAN. 


CHARLES 


TRADE MARK. 


Mathematical, 


Germantown Junction, P. 


H. BRIGHTLY 


Late of HELLER & BRIGHILY, 


MANUFACTURER OF 


Engineering and Surveying 


INSTRUMENTS. 


16th St. Station, R. P. 
PHILADELPHIA, PA. 


R.R. 


| Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, N. ¥ 


CHARLES 8. HELLER 


TRADING AS 


HELLER & BRIGHTLY, 


MANUFACTURERS OF 


(BSTABLISHED 1870.) 


INSTRUMENTS, 
Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


AD-LINED JOURNAL BEARINGS AND BRASS CASTINGS. 


CHNTRAL BUILDING 


143 LIBERTY st. 


| 
| 
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NATIONAL MALLEABLE 


—OPERATING THE— 


Cleveland Malleable Iron Works. Chicago Malleable Iron Works. 
Indianapolis Malleable [ron Works, Toledo Malleable Iron Works. 


——MANUFACTURERS OF— 


REFINED 


A New Malleable Iron Centre Plate. 


y, Draw Bars, Centre Plates, Side Bearings, Truck Ends, 
~"| Chafing Plates, Swing Hanger Bearings and Pivots, Dead 
eee \ Blocks, Draw Bar Stops, Brake Hangers, Door Fasteners 
and many other articles used in Car Construction and 


\ PAT 
JUNE 


| 30 1891 


af Head Chairs, Step Chairs, Slide Switch Plates, Rail 

se Pees " Braces, Switch Nibs, and other Castings used in Main- 

aAt+— mS aN tenance of Way. Shop, Engine and Track Wrenches. 
| Other Castings made to order 


Our Largely Meaneaced Facilities Justify Us in Soliciting Your Patronage. 


Address the NATIONAL MALLEABLE CASTINGS CO. at either of the four points named above. 


GEO. A. BOYDEN, President. WM. WHITRIDGE, Treasurer. CHAS. B. MANN, Secretary. 


COMPANY, 


BALTIMORE, MD. U. S. A. 


MANUFACTURERS OF 


AUTOMATIC QUICK-ACTION AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS. 
ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINES. 
The Entire Brake and Signal Apparatus /s Interchangeable with the Westinghouse 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 


It PAYS FOR ITSELF. 


Individual Continuous-Ringing Telegraph Call 


ANSWER BACK. 


MODEL OF 1892. 


ELECTRIC SECRET SERVICE COMPANY, 


45 BROADWAY, NEW YORK. 
©. P, MACKIE, Gen, Man. 8. 8. BOGART, Gen. Agent. J. W. LATTIG, Gen, Supt. 
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MOST POWERFUL. HAVE STOOD THE TEST OF EIGHT YEARS, 


In exclusive use on 50 railroads, cee 1% 


Important to Railroad Managers 
and Master Mechanics. 


SIBLEY’S 
PERFECTION VALVE OIL. 


! 
OUR PATENTS:—Damper Regulators, Pressure Regulators for Steam and Water; 
Return Traps, Separators, Balanced Steam Traps, Damper Regulators for Hot Water cation. 
Heating; other Steam Speciaities. 


References and prices furnished upon appli 


47 Make exclusive speciahty of the 


FULL INFORMATION CHEERFULLY FURNISHED BY | Samufacture of Valve and Manali OU 


| for Rallroad use. 


PHILADELPHIA, 2035 N. Front Street. FRANELIN, PA, ee 
WE CURTIS STEAM CHICAGO, 218 Lake Street. Ce 
DENVER, Sts: 63 BEVERLY ST., BOSTON, MASS. PRESIDENTE. 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


These Nut Locks have been adopted by the New England Road-Masters, 
in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Mass., Aug. 15 and 16, 1888, as the best 
Nut Locks known. 


Lock, 


Sample lots furnished for trial, free of expense, by forwarding the distance 
between centres of fish-plate bolts. Correspondence and orders solicited. 


RUFFNER & DUNN. 


Patentees and Sole Mfrs., SCHUYLKILL FALLS, Philadelphia, Pa 


Fire-Proof Baker Car BUSY 


will travel via the route that gives them 
MANUFACTURED ONLY BY 


WY.C.BAKER, 


199 Greenwich Street, 

5 can leave Chicago on the 

NEW YORK. 299 te 262 Woke ; Great Rock Island Route, 

Big 5, at 10 p. m., and 
Five Hundred and Fifty For Passenger Coaches, Parlor and Sleeping Cars 
Used by the leading Railroads and Car-Buiidere 

Fire Proofs in Tse 0. K. GABDWER. Wir.. P. 0. Box 171, Pittsburgh, Pe 

J 
TABLES OF AREAS 
Fire within a Safe like that or— 
on the Express Car. Joint- : . | mile journey. You have a full day in tal | 
less, one-fourth inch thick, Right- Angled leaving on the 


‘lex Stee!, that 
(Slopes of 44 :1 to4: 'Worla's Fair Special, 


broken. By JNO, McGEE, E. | the Rock Island ’ No, 6, at 8.10 m., 4 if 


[Single Net 


the best service. What can equal the 


splendid time made by the Chicago, F 
Rock Island & Pacific Ry. in a trip from a 
Chicago to Denver. Just think! You . L 


CAR WINDOW 


| arrive at Denver at 7:40 a. 


m., second morning. This 


takes you away from pie 


business but one day té 
make this eleven hundred 


arrive at Chicago at 7:45 a. m., second Wee 
Prepared to facilitate calculations of end ; 
Every First-Class Car should of morning. This takes you from business ; 
have it, w ; for the whole trip but three days, and 3 
Compactness are In lateral slope is irregular. Economizes labor 
Jay, Cay, Atlanta, | and insures accuracy. you have had 

* Double-Coil,” Steam Attachment 
removed); also in Private Car of FLEXIBLE COVER. Price, 25 CENTS. One Whole Day at Denver. Rone , 
President Roberts, of the Penn. F : ' 
K.R.; Vice-Pres. McCrea, of the Kiemem ber this when figuring on a trip West. fd, 

Western: Pres. Felt THE RAILROAD GAZETTE JOHN SEBASTIAN, 
‘ ton, of the Kast Tenn., Va. & Ga. 73 Broadway, New York Gen. Ticket and Pass. Agt fay 
Ry.; Officers’ Car, Cleveland, 
& Columbus KR. R.; General Chicago, 
Manager McDoel, of the Louis 


ville, New Albany & © ‘hicago; J. =. 
1892, JUST PUBLISHED. 1892 
Payson Tucker, Maine Central: 
J. B. Hag in'’s Private Car; Pres. 


| E Rates and Government Control 


By MARSHALL M. KIRKMAN. Price $2.50. 
” rit [OOK |. An exhaustive study of the bases of railway rates and of the influences which 
- i he F tend to determine them; of Pools, Special Rates and Discriminations; of State and 
-_ — 3 Interstate Traffic. A Determination of the conditions when Government interference 
is desirable and not desirable. 
a - This book is the first to classify and assign the traffic of railroads where it 
. = belongs, viz., among the competitive interests of the world. It is a question of 


, ’ political economy, and the author has studied it exhaustively from this point of view 
Northern Pacific has 117; Phil. & Reading, 70; Minneapolis, St. Paul coMmrnn Tu: 
& Sault Ste, Marie, 48; Can. Pacific, 48; Great Northern, 15. CHAPTER 


The Ethics of Trade, including that of Carriers 


STANDARD DRAWINGS, on Card Board, Car Axle Journal-bearing; Journal an: Il. Railway rates; their bases and the influences affecting them. 
Pedestal. Prine. 2 cence each. Iil. Railway rates; their bases and the influences affecting os m. 
SCALES FOR TUBNOUTS. By E. A. GieseLer. Gives graphically the frog number,| Railway rates: bases and the fafluences affecting them. 
lengthof lead and degree of curvature for turnouts from 3° to 42° 30’. Stiff card board, VI. Spec dal rates and their relation to commerce 
ket size. More convenient and certain than tables. Price, with full directions for use, VII. Necessity and value of Traffic agreements. — 
THK RAILROAD GAZETTERK. 73 RROADWAY. N. 
cents VIIL Railway rates and Government control. Rates may be too low, they cannot be too 


high. Railway enterprise. Proper scope of governmental supervision 
1X. Railway rates and government control. Kailway growth in the United States. 
Present status. Methods of railroads. The limits within which legislative inter- 
ference is valuable. 
X. Value of private ownership and interest. Government control; its inadequacy. 
XI. Goverament supervision and control; its limitations. The value of private owner 
ship. Further reference to rates; principles underlying them. 
XII. Goverament control versus private control. When government control is desirable; 
when undesirable; its pus private 
XIII. The tenure of railways uuder the law. The interstate commerce law of the United 


7 States. The requirements of the English law. 
XIV. Mutuality of interest in the prosperity of railroads. 
XV. Cost of railroads not fally capitalized; the reasons why; elect on rates. 


XVI. Local and through traffic; ‘ate versus interstate traffic; impossibility of distinguish- 
ing one from the other; "e ffect on legisiative action. 

XVII. Moderation exercised by wise governments in meddling with the rates of railways 
and in exercising their police powers; the reasons therefor. The statusof railroads 
in England, Canada, Australia, Germany, France, Austria-Hungary, Belgium, 
Spain and Portugal, Italy, Kussia and Japan. 


ForSale by THE RAILROAD GAZETTE, 73 Broadwav. NEW YORK. 


‘ 
More perfect lubrication insured, and entire : 
5 
- - 
2 
| 
_ 
PAUL S. REEVES, 
>HOSPHOR BRONZE | 
INGOTS AND CASTINGS, | 
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The Brown Patent Bridge Tramway Holsting and ¢ — Apparatus, as Applied to the Lehigh Valley BR. BK. Co.'s Docks, — XR. Hy, . 
Clear Span of Bridges, 180 feet. Cantilever Extension, 80 feet. Tramway Projection over Vessel, 36 feet. Height of Bridge at Front, 30 feet. Height of Bridge at Back Pier, 52 feet. 


Unloads and handles 758 PER CENT. ofall iron ore received at the Lake Ports It is the only system that properly handles coal with minimum breakage Used by all large Railroad 
and Dock Companies. 


Cor. Haier A Belden Streets. THE BROWN HOISTING & CONVEYING MACHINE CO., Cleveland, O. 


THE VERGNE REFRIGERATING MACHINE 


Office and Works: Foot of East 138th St. (Port Morris)» New York City- 


MANUFACTURERS OF 


REFRIGERATING MACHINES 


AND OF 
ANHYDROUS AMMONTIA for the Same. 


Abou 400 Machines now in successful operation, some of them representing the largest machines ever built, Total Capacity about 2¢,000 Tons of Ice Per Day 


Send for either Refricerating or Ice Makino Circulars. 


NEW YORK BELTING & PACKING CO 


vs More durable than tin and less expensive 
Requires no skilled labor in laying. Will 
JOHN H. CHEEVER, Manager. 4 


not rtin or orack from beat or cold, 
Oldest and Largest Mfrs. in the U. S. of 


VULCANIZED RUBBER FABRICS 


Write for a and circular, 
For Mechanical Purposes 


RUBBER BELTING AND PACKING. 


Westinghouse Air Brake Hose. 
RUBBER CEMENT. 


GRAPHITE PAINT. 


For Tin or) Shingle Roofs and Iron Work. 

it Is Absolutely Without an Equal. A tin roof wel! painted will not need repaint- 
ing for 10 to li years. If you need anv paint it will pay you to send for circular. 

JOSEPH DIXON CRUCIRLE Jersey City, N. J. 


PERFECTED 
GRANITE ROOFING 


\ \ 
| 


JERSEY CITY, N. J. 


BUFFALO SEAL & PRE FALO,N.Y..U.S.A. 


STREET RAILWAY | 
FEED WIRES AND CABLES Automatic Highway Crossing Alarm 


| is in use on the New York, Chicago & St. Louis; New York, Lake Erie & Western: 
New York, Pennsylvania & Ohio; Chicago & Erie; Lake Shore & Michigan Southern: 
Chicago & Grand Trunk; Flint & Pere Marquette; New York, Susquehanna & 
Western ; Colorado Midland; Tolédo, Ann Arbor & North Michigan ; Cincinnati, 
Jackson & Mackinaw; Baltimore & Ohio Southwestern: Pittsburgh & Western; 
| New York & New England; Cincinnati, New Orleans & Texas Pacific, and other 
| railroads, 


THE BEST I8 THE WE BAOK UP OUR 


OHEAPEST. GUARANTEES, 


| Suitable for All ‘Locations. Either Double 
FEED WIRES manufactured under the above Trade or “ete Track. 


Mark are THE BEST IN THE MARKET. 
ELECTRIC SUPPLY & MF6. CO, 
WILLARD L. CANDEE, ser THE OKONITE COMP ANY, 113 Public CLEVELAND, O. 


H. DURANT CHEEVER, LIMITED ez 


GEO, T. MANSON, Gen’! Supt. 13 PARK ROW, NEW YORK. JNO. W. CLARKE, Gen] Western Agent, 470 The Rookery, Chicago, 11. 


STEEL SCRAPERS, PLOWS AND WHEEL BARROWS 


OF GREAT STRENGTH AND DURABILITY. 


BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY BY 


Corn 


: 
— 
WAL 
"3 
EASTERN GRANITE ROOFING CO., 
NTS 
AN 
AMERICAN STEEL SCRAPER 60., SIDNEY, 0, 
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INDUSTRIAL WORKS, CRANES, RAIL SAWS. 


WRECKING CARS, TURN-TABLES, 


NEW YORK AGENCY 
OFFUTT & CO., 


CHICAGO AGENCY 


MARION STEAM SHOVEL COMPANY 


MANUFACTURERS OF 


BARNHARDT’S PATENT STEAM SHOVELS, WRECKING OARS AND DREDGES 
RAILROAD DITOHERS AND BALLAST UNLOADERS. ak 


All of our machines guaran 


teed to give entire satisfac- oe 

tion, otherwise may be re- "5 

turned at our expense. < 
For further information. 


catalogues and 
iscounts addreas 


Marion Steam Shovel Co... 


595 West Centre Street 


MARION, O. * 
San Francisco Office = 
One and One-half Vard Shovel. Geo, W. Barnhardt, 4 Sutter St, Barnhardt’s Pateut Ballast Unloader. 


JOHN SOUTHER & GO. BOSTON, mASS |OSGOOD OREDGE CO., 37 State Street, Albanv, N. Y 


EXCLUSIVE MANUFACTURERS OF THE OTIS by a 
las 
ge 
er ¢ 
ts 
SILAM KXCAVATOK AND DERRICK CAK 
Aside from Our Standards (Nos. 1 and 2) we Build of Special 


Patent Steam Eixcavators. 


WITH CHAPMAN'S IMPROVEMENTS AND DREDGES. 


Our “ GIANT” EXCAVATOR, Manufacturers of 


We t, 40 tons; Capacity % 
Excavators. 
Boiler Fronts and 
Railroad Castings. ; Ps 


STEAM DREDGHS. 


The “ Little Giant 


per day Especially 
well adapted for all 


Bucyrus Steam Shovel & Dredge Co., 


BUCYRUS, OHIO. 


xock Drilling and Air Co 


mpressing 


contract work. 


TUNNELS, QUARRIES, MINES, RAILROADS, 


And Wherever Ore and Rock are to be drilled and blasted. 


RAND DRILL CO., 


‘IRON WORKS» 
(CHICAGO. 


Road-Master’s Assistant and Section-Master’s Guide | 


y Wa. 8S, HUNTINGTON. 
Revised and enlarged by Chas, Latimer, Chief Engineer, A. & G. W.R. R., 300 pages, 50 illus- 
THE RAILROAD GAZETTR, TR WAY. N.Y, 23 Park Place, - - NEW YORE. 


SPECIAL NOTICE. 


Two re photo-engraved display sheets en 
titled: 


“ Recent Improvements in Air Compressors.” 
“ Becept Improvements in Rock Drills.” 


Mailed free to any one who will cut out this ad- 
vertisement and mail it to us with his name and 


The Ingersoll-Sergeant Drill Co., 
Wo, 10 PARK PLAC, NEW YORK. 


< 
Re 


pris. 
BAY ¢ 
a ‘CKING C2 
a 
il 
| 
| 
| STEAM 
— 


XVill 


ILLINOIS STEEL COMPAN 


1 Merchaut Bar: Nails and Rail Fastenings; Light ‘‘T” and Street Rails; Steel Bl 
chemical composition; Iron Steel Car Truck Channels ; Steel “I” Beams and Structural Shapes. 


Rolls for Standard Sections and 
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Manufacturers of Bessemer, 
Foundry and Mill Pig Iron, Spie- 
and Ferro-Manganese; Iron 
Fala Slabs, Billets and Wire 


Rom stTo ico rss. PEnR 
This Company owns and operates , works, namely: NORTH WORKS and UNION WORKS, Chicago; SOUTH WORKS, cum aan aut WORKS; MILWAUKEE WORKS. 


IULIAN L. YALE, General Sales Agent, chicago, tlt. 


Milwaukee (Wis.) Office, 


151 N. W. Ins. Building. D. E. GARRISON & CO., Agents, St. Louis, Mo, 


New York Offices, 46 Wall Street. 


THE SPRINCFIELD IRON COMPANY, : 


CHICAGO OFFICE : 


710-711 Phenix Building. 


TRON AND STEEL SPLICE BARS. 


ST. LOUIS OFFICE § 


125 and 127 Laclede Building. 
Track Bolts, Merchant Iron and Bar Steel. 


® The largest capacity and best facilities in the United States for making Angle Splice Bar 


Ss. 'T. WELLMAN, President. H. WELLMAN, Superintendent. 
8. i CHAUV ENET, —_— ‘President. RICH ARD PETERS , JR., Secretary. 
HN P, CROZER, Treasufer. 


——MANUFACTURERS OF—— 


Highest Grade Open Hearth Low Phosphorus 


STEEL PLATE 


For Fire-Box, Flange and Boiler Purposes. 


CHARLES HU abs ey . F. HUSTON, Vice-Prest. ©. L. HUSTON, Gen. Man, 
AINES. Sec’y. JOS. HUMPTON, Treas. 


LUKENS IRON & STEEL CO. 


ESTABLISHED 1810. INCORPORATED 1890. 
The First to Make Boiler Plates in America. 
STEEBEI AND IRON TES. 
Firebox Steel Pilates a Spec or: We Can Boll Steel Circles 116 in. Diameter 
or Ree c tangular Piates in. Wide. KRange of Thickness, from \ to 1\ in. 


PULLING 


c IN. 


AFTER FULLI'G. 


PLATES UP TO 126 INCHES IN WIDTH. 


GENERAL OFFICE AND WORKS, THURLOW, DEL. CO., PA. 


CHICACO, ILL.: 
656 THE ROOKERY. 


E. W. CRAMER, Agent. 


NEW YORK, N. Y.: 
7 NASSAU STREET. 


J. H. BELCHER, Agent. 


Norristown Steel Co. Norristown, Pa. 


Makers ot the best 

quality of OPEN 
HEARTH STEEL CASTINGS of every variety up to 85 tons in weight, solid, 
free from blow-holes and equal to the best Steel Forgings. Rolls and all 
rolling mill castings aspecialty. Correspondence Solicited. 


CAMBRIA STEEL RAILS. 


RAILS, RAILS AND RAIL FASTENINGS. 
STEEL CAR AX STEEL CHANNELS. 


RAI 
appress: AM BRIA LRON 


Office, 218 South Fourth 8St., Philadelphia, Pa Chicago Office 
{Works, Johnstown, Pa.| Phenix Buildings. 


i 


MICHICAN FORCE & IRON CO., 


No. 1 Newberry Blidg., Detroit, Mich., 
Manufacturers of 


MERCHANT BAR IRON. 


And all Kinds of 


Car and Driving Axles, Links and Pins, Shafting and Forgings. 


JAMES McMILLAN, Pres. HUGH McMILLAN Vice-Pres, W.C. McMILLAN, ‘en. Man, 
ANDERSON. Treas, 


J; B. BAUGH, Gen, Supt. S. A. BAUGH, Supt. R.D. FIELD. Sec. W, 


Ultimate, 55,000. Elastic Limit, 34,000. 
Elongation, 42s. Reduction of Area, 62s, 
Phosphorus, 0.03. 


COOLBAUGH & POMEROY, °*"*cewrs,“*" 29 Broadway, New York. 


Works: Coatesville, Pa. Philadelphia Office: Rooms 62 & 64 Bullitt Bldg. 


Boiler, j i i 
Locomotive Siemens-Martin SOFTNESS, 
DUCTILITY 


Smoke Stack F | E 
STEELS\ Box 


QUALITY UNSURPASSED, STEEL 


Places up to 100 inches in width. 
ny \ Ingots, Slabs and Blous. 
SHOENBERGER & CO., PITTSBURGH, 


METCALF, PAUL & CO 


Make a apecialty of 
SOLID STEEL 
RAILROAD TRACK TOOLS. 


ALSO SOLE MANUFACTURERS OF 
THE PATENT 


SEND FOR OUR NEW CATALOGUE. 
Western Werehouse: 


ith Av. & LIBERTY &t., PITTSBURGH. 64 & 66 S. CLINTON St., CHICAGO 


SAN FRANCISCO, CAL. 


Oulv Iron and Steel Ship Builders on 
Pacific Coast. 


MINING MAGNINERY 


A SPECIALTY. 


HY DRAULIC LIFT DOCK 


THE FARIST STEEL COMPANY 


Manufacturers of all descriptions of 


CAST STEEL, or 


JorL Farist, Prest.j 
Gro. WINDSOR, Sec, and Treas. 


SPIRAL AND ELLIPTIC CAR SPRINGS 
RAILROAD AND MACHINERY FORGING. 


Cuicaco: Bridgeport, Conn. Sr. Louis: 
J. 8. BREWER, 176 Jackson Street. J. H. WYETH, 221 Chestnut St. 
AARON FRENCH, Chairman. QEO W MORRIS, D, C. NOBLE, 


JULIUS E. FRENCH, Vice Chairman. Qen,. Man’r. Sec. and Treas 


THE A. FRENCH SPRING CO. LIMITED 


PITTSBURGH, PENNA. 


Evuiptic SPIRAL SprINcS 


OF EVERY DESCRIPTION. 
NEW YORK: BOSTON: 


CHICAGO: 
88 Boreel Bida- 52 Mason Bida. 
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THE RAILROAD GAZETTE. 


Halil Automatic Electric Block System on the 
Illinois Central Railroad. 


FTER the most thorough investigation ever made 
into the subject of block signals THE ILLINOIS 
CENTRAL RAILROAD COMPANY HAS ADOPTED THE 


HALL SYSTEM OF AUTOMATIC ELECTRIC SIGNALS 


for the protection of their entire WORLD’S FAIR 
TRAFFIC on their eight tracks from CHICAGO. to 
GRAND CROSSING and four tracks from GRAND 
CROSSING to KENSINCTON. 


THE CHICAGO AND NORTHWESTERN RAILWAY 


block signaling of their Galena, Milwaukee and Wis- 
consin divisions, 87 miles of double track, 201 block 
signals, and also providing protection for 188 
Switches. 


THE HALL SIGNAL COMPANY, 


WILLIAM P. HALL, President. WwW. S. CILMORE, Treasurer. MELVILLE P. HALL, Secretary. 
S. MARSH YOUNC, Ceneral Agent. Cc. W. BREWSTER, Sales Agent. 
HENRY BEZER, Mechanical Signal Engineer. A. J. WILSON, Sup’t Electrical Construction. 


W. W. SALMON, Signal Engineer. 


Offices, BROADWAY, NEW YORK. 
Western Office, THE CHICAGO, ILLS. 
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HuR SYSTEMS of automatic electric block signals (on wire and rail circuits 


are working with great satisfaction to the railroad companies using 


them, and in almost every case their use is being extended. 

Our new rail-circuit systems are showing unparalleled results. Eleven of these 
signals, on a certain road, have been operating over seven months with a record of but fuud 
train stops (caused otherwise than by trains in block and open switches), and these were 
due to signals being struck by lightning, one broken battery jar and to one broken rail. 
They have also operated with aBsoLUTE RELIABILITY, From the reports of railroad com- 
panies using other rail-circuit signals, we are justified in claiming that no such good results 
(or records) have ever before been shown. 

Having substantiated our claims to the complete satisfaction of many leading railroa 
officials, we are now engaged in applying the systems on several new lines, and we are = 
engaged in preparing PLANS AND ESTIMATES FOR THE APPLICATION OF THE SIGNALS FOR MANY 


OTHER COMPANIES, several of whom do not consider any other signal than 


THE 


We pride ourselves on the excellent and honest character of our work, and beg to assure all 
who deal with us that they will be fairly and squarelv treated, and always with the assurance 0.|' 
satisfaction. All correspondence that may be addressed to our New York or Chicago office will 
receive careful and immediate attention, and any inquiries on any subject relating to our specialties 
will command the professional knowledge and skill of our engineering department. 


THE HALL SIGNAL COMPANY, 


50 Broadway, New York. 340 The Rookery, Chicago. 


WILLIAM P. HALL, President. W. S. CILMORE, Treasurer. 
S. MARSH YOUNC, Ceneral Agent. MELVILLE P. HALL, Secretary. 
Cc. W. BREWSTER, Sales Agent. A. J. WILSON, Sup’t Electrical Construction. 


HENRY BEZER, Mechanical Signa! Engineer. W. W. SALMON, Signal Engineer. 
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KINSMAN BLOCK SYSTEM 


CENTRAL BUILDING, 


LIBERTY STREET, NEW YORK. 


“IT IS A FACT THAT A SIGNAL WILL NOT OF ITSELF STOP A TRAIN; 


IT MUST BE OBSERVED AND OBEYED; 


PER CONTRA, A SIGNAL NOT GIVEN, 


OR A SIGNAL OBSCURED BY FOG OR OTHER CAUSES, LEAVES THE MOST 
CAREFUL ENGINEER IN AN UTTERLY UNPROTECTED POSITION.” 


We might also add that if all engines were compound and an absolute Block System was available, higher 


rates of speed would be entirely safe ard practical. 


HINSON DRAW-BAR ATTACHMENT, 506 The Rookery, Chicago. 


This Attachment is in Satisfactory Use on a Large Number of 
For repairs on old cars we make a pattern with the holes to correspond with the 


4. A. HINSON, Pr sident. 


Cars and Adopted as Standard by a Number of Companies. 
ones now used in such cars, but for new work we prefer to furnish our standard 


P. M. REAGAN, Secretary. 


W E CLAIM and | 
| 


KNOW that we 
have the ONLY per- 
fect single track block 
system. Cheap, reli- 
able. Fully protects 
life and property. In 


successful operation 
on Erie lines west of 


Salamanca. 


applied to driil 


Portable Drill, as 


locomotive cylinder 


Bilustrated 
Catalogue of 


Send for New 
Machine ‘Tools. 


MEG G0, Bigham, Y. 


Inventors and Manufacturers of the 5) 
Flexible Shaft for all purposes. 


JAMES T. HALSEY. 
26th and Callowhil! Sts. PHILADELPHIA 


WORTHINGTON 
STEAM PUMPS 


For RAILWAY WATER SUPPLY. 


FIRE PUMPS, TANK PUMPS, 

BOILER FEED PUMPS, 

GAS HOUSE OIL PUMPS, 
Water Meters, Oil Meters. 


HENRY R. WORTHINGTON, 


86 & 88 Liberty St. and 145 Broadway, 
NEW 


(Kilby St., BOSTON. 607 Arch St.. PHILADELPHIA.~ 93 & 95 Lake St., CHICACO, 
404-406 Wainut St., ST. LOUIS. [338 Sibley St., ST. PAUL. 


RoBERT GILLHAM, Prest. ALEXANDER, Vice-Prest. M.C. , 0. Gmamam, Secy. & Treas. 
KE, General Manager and Electric 


~~ | INDIVIDUAL TELEGRAPH CALL BELL SYSTEM 
Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 

This new method of ag telegraph operators by a ringing bell is a valuable equipment 
for railway te) ph wires. Its use effects a saving of expense at many stations, and makes it 
possible to h: andle a larger volume of business with a fewer agents. All stations may be day 
and night offices with a single’ rator,and can be reach at any time with absolute cer- 
tainty. It is of great value to the train cispatcher in the economical and safe handling of 
trains. The call requires but one sending, and is continued at the office desired without the 
use of the line circuit. The instrument works in the local circuit without interference with 
the sounder and without extra battery. 

The Caiea F Pacific Railway has used our instruments since A 1889, with absolute 

success, and other railroads are usa them * witk equal satisfaction. It the only practical 


Call Bell yet invented. 
We rent the instruments at a monthly renta. and guarantee maintenance. VUomplete in- 
formation on application. Correspondence is solicited. 


Stow rate Shaft Co., Limited, | DETROIT LUBRICATOR CO.'S 
STANDARD 


Locomotive Appliances. 


DOUBLE and TRIPLE 
SIGHT-FEED CYLINDER 


—AND— 


AIR PUMP LUBRICATORS. 
Garfleld Injectors, 


E Pendry Throttle Valve, 


Biddle Sts., Phila., Pa 


Manufacturers of 


FLEXIBLE SHAFTS, | 


And all kinds of Machines 
to be used with them. 
Portable Drillin ng. 7 Tapping, 
eaming and ring Ma- 
Also Portable 
tools for em 


chines. 


ery wheel 


grinding, | 

meta) and BOD AND GUIDE OUPS. 

= Address 

tle brushing | Detroit Lubricator Co. 
Band clip DETROIT, MICH. 


Builders 1 Syeial Wachines for railroads, 
Bridge and Boiler Makers, Contrac- 
ters, etc. 


CAR-BUILDERS’ DICTIONARY 


Price, $3 per copy. 


COMPOUND 


“SEND FOR: © 
CIRCULAR. 


This gives the reason for Goulds great Pump business, and 
the reason for you having Goulds Pumps in your business. 
They are more modern—more efficient—meaning more 
economical. For every service they are better. We put 
them m under definite guarantee as to the percentage of 
power, fueland resultant loss which they willsave. Ifyou want 
to pump anything anywhere, please remember that Goulds 
Pumps afford the most efficient means of doing it. Special 
catalogues and further information given for the asking. 


The Goulds Manufacturing Co., 


Manufacturers of Pumps and Hydraulic Machinery, 
Factory, Seneca Falls, N. Y., U.S. A. 


Warerooms, 16 Murray St., New York. 


fa 
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R. D. WOOD & Co. 


PHILADELPHIA, PA, 


CAST IRON PIPES. Facts on Varnish. 
HypRAULIC TRAVELING CRANES. 


Hydraulic Granes, Presses, etc. Hydraulic Gar and Freight Lifts, . 


BROWN & SHARPE 
MFG. €0., Then go ahead. 


INTERNAL, PROVIDENCE, R. I. 
sTANDARD 


and External Cylindrical 
GAUGES. somer for it—the last three months 


And your cars will be the hand- 


they are on the road. 


“Over 4,000 of ovr re 


ducing valves in use for 


doing MurpHy VARNISH COMPANY. 


FRANKLIN MURPHY, Preside nt 
Head Office: Newark, N. J. 


EDWARD MORTON & CO. | Other Offices: Boston, Cleveland, St. Louis and Chicago. 


Factories: Newark and Chicago. 


INVESTMENT SECURITIES, 
53 BROADWAY, NEW YORE. 


City, county and corporation bonds. Special facilities for handling street railway an a! 
other public works; also industrial undertakings. Loans on collateral securities. Railroad 
material and equipment. Inquiries promptly answered. 


THE Q ano C co. 


CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK. 


ERVIS 


The 0 and Co. 


THE Q ano C Co. 


Wagner Car Door. American Flush Car Door. 


Sets in flush with side of car. Its great merit proven by Sets in flush with side of car. Runs on rollers. Abso- 
long years of continuous use on thousands of cars. Sold lutely tight car ; utmost ease of motion. We furnish the fit 
on royalty basis. Blue prints, sample fittings and full| tings for this door out of refined malleable iron. Blue prints 
particulars furnished on application. sample fittings and full particulars furnished on application. 


WAGNER CAR DOOR CO.,/AMERICAN CAR DOOR CO. 


INDIANAPOLIS. 
Chicago Office, 323 Phenix Building. ED. J. EAMES, Agent. 


For LAGGING LOCOMOTIVE BOILERS 


ok THE STANDARD 


Samples and Descriptive Price List Free 
by Mail 


Weare prepared to take Contracts for ap- 
plying Steam Pipe ahd Boiler Coverings in 


MERCHANT BAR AND FORG ; any part of the United States 
Oraw-bars, and pine, Follower Plates, JOHNS MANUFACTURING C0. 


Bridge Rods with 
lain or Upset Ends, All 


Sizes. S87: Maiden Lane, NEW YORK. 
SHIPP AVENUE, COR, sixrH. LOUISVILLE, KY. 


CRANES 


YALE JOWNE MFG. CO., Stamford’ Conn. 


NEW PHILADELPHIA. BOSTON. 


SOLID-BRAIDED BELL CORD. 


ir Brake Cord. Engine Sell Cord. 
Sash Cord. Are Lamp Cord. 


SAMSON CORDAGE WORKS, 115 Congress Street, Boston 


EDWARD SMITH & CO. RAILWAY VARNISHES, 
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Bending Rails—Supported Joints. 


CoL_umBia Crry, Wash., May 30, 1892. 
To THE Eprror OF THE RAILROAD GAZETTE: 

I would like to see discussed in the columns of your 
paper the question as to whether itis really necessary to 
bend steel rails on curves, of say four deg. or less, pre- 
viously to laying them. 

Also, whether it is better practice to support a rail 
joint by one tie placed directly underneath the joint, or 
by two ties placed on either side of and near the joint. 

WALTER M. CAMP. 


Test Loads for Bridges. 


New York, Jaly 8, 1892. 
To THE Eprror OF THE RAILROAD GAZETTE: 

The defense of test loads for bridges by the German 
correspondent of the Centralblatt der Bauverwaltung, 
noticed in your recent issue, takes little account of the 
value of astress sheet and the essentially determinate 
character of bridge details. It is extremely difficult to 
imagine any defect that a test load would reveal, which 
would not be discovered by an examination of the details 
or of the stresses in the bridge numbers. Undeed, it may 
be positively asserted that the load can show nothing 
whatever that is not more clearly shown by the other 
method, whi'e the latter may indicate with perfect dis- 
tinctness the most dangerous conditions, of which the 
former would give not the slightest intimation, 

If a bridge is so weak under the test load thatits de 
flection indicates dangerous stresses in the material, 
computations applied to members and details would not 
only demonstrate the same qualitative defects in a much 
clearer manner, but they would also show the precise 
degree of danger and give its complete history. If the 
design of a bridge were not a perfectly determinate 
operation in all its details, the blind method of test 
loads might find a sufficient excuse for its existence. In 
the present state of the art in this countrys, however, it 
simply furnishes a pleasant feature in the ceremony of | 
The observed 
measurements of deflection form an agreeable confirma- 
prove to be 
precisely what they were known to be in advance. They 
show nothing new and, of themselves, possess little or 
no real value. 


the formal apening of a new structure. 


tion of the engineer's computations, and 


It is close to the preposterous to attempt to justify 
test loads by the supposed inaccessibility of some details. 
It is excessively rare that any details are really inacces- 
sible, and then only in some old bridges; and if they 
are so, the test load, in such cases, teaches absolutely 
nothing that will enable the engineer to design a better 
structure than that about to be renewed. If, therefore, 
he has nothing but the test load for his guide, he is as 
likely toreplace the weak stracture by a weaker one as 
by astronger. In short, if designers are competent to 
design, test loads serve no essential purpose; in the other 
event they may or may not. They belong to the “ judg- 
ing” state of mental haziness and uncertainty. 

Ww». H. Burr. 


Shrinkage of Driving Tires. 


The Midvale Steel Co., 
Bes NICETOWN, PRILADELPHIA, July 13, 1892. 
To tHe Eprror.or THE RAILROAD GAZETTE; 
A-few days ago the Superintendent of -Motive Power 
of Ove of tlie leading railroads in this country requested 
us to look at a broken locomotive tire (not of our own 
make) and to give an opinion as to the cause of the 


THE RAILROAD 


breakage. This tire, which measured nearly 3 in. in 


thickness, we examined carefully, and after doing so we 
came to the conclusion that the tire had broken because 
too much allowance had been made for shrinkage. We 
arrived at this decision because the fracture was a clean 
one and the steel appeared to be of good quality, and, so 
far as we could see, had been properly worked. 

Something over a year ago we examined three tires 
which had broken under a locomotive in two days, two 
of them while the engine was in the shop. These tires 
were of two different brands. After the examination 
had been made it was admitted that too much had been 
allowed for shrinkage. 

Last week we received an order for a set of tires, 
which we were required to make with double the usual 
allowance for shrinkage. Before entering the order we 
wrote to the party ordering, requesting that we be per 
mitted to make them within the customary allowance, 
which was agreed to. In this instance,on account of 
the way the order was worded, we were fortunately able 
to detect the error before harm had been done. but we 
fee] quite sure that many such errors go undetected, 
and that tires have broken on account of being stretched 
beyond their elastic limit. 

A tire which has been overstretched will not neces- 
sarily break immediately, but may remain a source of 
danger for years, although it is most likely to break the 
first time it receives an unusually severe blow or while 
itis being run during exceptionally cold weather. A 


soft tire may become loose on the wheel center from 


this cause, and may eventually, as has happened, slip off. 
Prompted by the many inquiries we have received 
as to what we considered the correct shrinkage allow- 
ance for tires, we made up a table, a copy of which we 
inclose, and sent it to every railroad man in the country. 
We believe the figures given in this table to be cor- 
rect and safe, but we would like to suggest through 
your widely read journal, that the subject is of safficient 
importance for the Master Mechanics at some future 
convention to take up with a view to establish a standard 
of shrinkage allowances. We would also like to suggest 
that many errors woul: be avoided if master mechanics 
would invariably give the size of their wheel centres 
when ordering tires instead of ordering tires to a given 
rough or finished inside diameter, because the manufac- 
turer could then always make the necessary allowance 
for shrinkage. On the other hand, if the size of the wheel 
centre is not given in the order, the tire maker simply 
follows the order blindly, and repeats any mistake that 
may have been made, THE MIDVALE STEEL Co. 


TABLE OF SHRINKAGE ALLOWANCES FOR DRIVING TIRES. 


Size of Shrink- Bored size Sizeof Shrink- Bored size 

centre, age, of tire, centre, age, of tire, 

inches. inches. inches. inches. inches. inches 
20 53 52.945 
21 (R22 20.971 056 53 944 
22 .023 21 977 057 943 
23 22.976 56 
| 025 23.975 6.9 
3 026 v4.974 58 060 57.940 
07 2.9.3 161 58.939 
27 26.972 60 063 
28 029 27.971 61 064 
29 030 28.970 4 065 61.935 
» 0st 29 969 63 62.944 
31 .032 30.968 i 63.933 
32 .033 31.967 65 068 64.932 
33 O34 32.966 66 65.93 
33.965 67 65.939 
35 036 34.964 6s 7 .929 
36 .038 35.962 69 68 928 
37 039 36.961 70 69.927 
33 000 8? .S60 71 074 70.926 
39 38.959 72 O75 71.925 
40 42 39.958 73 076 72. 
4l (43 40.957 74 O77 73 92 
42 OM 41.956 75 .078 74.922 
43 O15 2.955 76 079 75.921 
44 046 43.954 77 080 76 920 
45 O47 41.933 78 O31 77.919 
46 «48 45.952 79 .U82 78.918 
47 mg 46.951 79.917 
is 050 17.950 81 i 80.916 
51 48.919 ORS 81.915 
052 49.948 82.914 
| 053 50.917 .088 83.912 
52 054 51.946 


Notes on Railroad Location and Construction in the 
Northwest." 


BY*T. S. RUSSELL. 


Survey.— On our first day we ran a mile and a balf of 
line, on the second four miles, on the third five miles, and 
at the end of two weeks we were able to average seven 
or eight miles per day, except whea we had to back up 
to trv new lines, or change our course and run on curves, 
Mr. Hustler, armed with a pocket-compass, hand-level 
and map of the country went abead, either on horseback 
or driving ina buckboard. ... 

We ran through numerous grain fields, past cattle and 
horse ranches. Une evening we met halfadozentrav- 
elers, who had camped for the night on the trail; their 
horses were turned loose to graze. One of the party was 
cooking supper at an open fire, another was making beds 
under the wagons, for they seemed to think a tent was 
an upnecessary luxury. Tney were farmers, they told 
us, and were bringing in their wheat to the nearest mill 
on the C. P. R. They had already come fifty miles, and 
had forty more to go before reaching their destination. 
Ninety miles to haul wheat and farm produce to the 
nearest market, and ninety more to return to their farms 

Our survey line crossed two or three streams and small 
rivers, but we had no difficulty in finding good crossings. 
The largest, which rejoices in the name of Whiskey 
Creek, gave usa little trouble. [t runs through a valley 
about a mile wide and 150 [t. below prairie level. One 
aggravating feature about this river, a feature that was 
noticed in the case of many streams, was that the prai- 
| rie rose, approaching the river, until the edge of the 
valley was reached, and then dropped down 150 ft. ata 
* Extracts froma paper read before the Engineering Society 
of the School of Practical Science, Toronto. 
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| 
jump, as if the valley had been scooped out and the ex- 
cavated material spread on each side to make it as diffi- 
cult as possible to get a line down into the valley with 
easy grades. But by running along the side of the val 
ley for about three miles we managed to get down with 
a maximum grade of .7 ft. per100. Our maximum grade 
leaving the valley was 1 ft. in 100. Since on this railway 
| the bulk of the traffic is expected to be easterly, we tried 
to keep our grades going east below .7 ft. per 00 asa 
maximum. The creek itself was a very insignificant af- 
fair to be the proprietor of such a large valley. It was 
barely 200 ft. wide, and nearly dry where our line crossed 

Cross-Sectioning.—W hile on eastern roads the engineer 
pays particular attention to the cross-sectioning of cut 
tings, and is less particular in cross-sectioning fills, the 
reverse of this rule is observed on prairie roads. The 
reason for this is that in the east it is customary to meas- 
ure and pay for the earth actually excavated in the cut- 
tings and ‘itches, or borrow pits, and to pay no attention 
to the theoretical bank quantities, except, perhaps, as a 
check. While this method is undoubtedly the most ac- 
curate, as the shrinkage of the earthin embankments 
makes the theoretical bank quantities less than the true 
quantity excavated ; yet on prairie roads, where the work 

|is done very rapidly and cuttings are avoided as mach 
as possible, the measurement of ditches would entail a 
vast amount of work in a very short time, and necessi- 
tate the employment of a great many engineers, Then, 
as these ditches are often irregular in cross-section, it 
would be a difficult matter to measure them accurately, 
besidesthe prices paid for earth on the prairie are so 
much lower than in the east, and the quantities per 
mile, as a rule, so much lighter, that the difference in 
the amounts which would be paid to the contractor by 
the two systems of measurement is not very great. 

I found it a good plan in cross sectioning to run 
straight ahead as in ordinary leveling, taking sights 
along the centre line and to the right and left when 
necessary, without marking any stakes or putting out 
any slopestakes, except where there was a change from 
a fill to a cut, or vice versa, in which places I putin the 
necessary grade hubs and grade stakes, marking the ex- 
act — at which these changes took place before pro- 
ceeding further. After having run on in this manner 
until about three or four o'clock in the afternoon, I 
would then put my level away and drive slowly back 
along the line. I would hold the reins in one band and 
my cross-section book in the other and call out the cut 
or fill at each station, and the distances out for the 
slopestakes ; the men who walked along the line would 
mark the proper cut or fill on each center-stake and 
put in the slopestakes. \ supply of stakes was 
always kept on the back of the buckboard, By 
working in this way I coulda save a good deal of time, 
and could on fairly level ground lay out three or four 
miles per day. In cross-sectioning we laid out the dump 
14 ft. wide, and the cuttings 22 ft. wide. In cuttings of 
less than four feet we made the side slopes two to one, 

iree to one, or four to one, according to our judgment 
in each case, the idea being to make a gentile slope, and 
thus lessen to some extent the danger of snow blockades 
in winter. 

Grading Machines.—The New Era graders were used 
by the contractors of whose work I was in charge. The 
principal parts of a grader are a plow which can be 
raised or lowered by means of chains running over pul- 
leys and an elevator, which is simply a rubber belt about 
30 in. wide working over two revolving pulleys. The 
plow turns up the sod and throws it on the belt of 
the elevator, which revolves so as to carry the sod up 
along an inclined plane and drop it at a distance of six 
teen or eighteen feet from the ditch. The grader is 
drawn by six teams, four in front and two behina. Three 
men can workit, one to drive the front teams, one to 
drive the twe rear teams. and the other to raise or lower 
the plow. The raising or lowering of the plow regulates 
the amount of earth moved. Four feet is the greatest 
height of dump that can be built with this machine, but 
it is used by many contractors for the bottom of all fills, 
the fill, when it exceeds four teet in height, being finished 
with scrapers. Under favorable circumstances, a grader 
will throw up about 1,000 cubie yards per day. These 
grading machines make a very pretty ditch but a very 
loose and unsatisfactory dump. The sods and 
earth are dropped from the end of the elevator, 
and as no weight or pressure is applied to solidify 
them, the dump built with the grader only 
is very soft, often so soft that aman walking on it will 
sink six inches in the earth, and it keeps settling as time 
goes on under the influence of rain. To remedy this 
evilsome railway companies make the contractor put 
up all dumps, finished with the grader only. two tenths 
of a foot extra for every foot the dump is in height; thus 
they would bave to make a dump intended to be 3ft, high 
3.6 ft. high. Other companies do not allow any work to 
be finished with the grader, but oblige the contractors 
to put on the last 12 in. on dumps with horses and scrap- 
ers. The tramping of the horses thus solidifies the whole. 
When the contractor is bound by agreement to use bis 

| graders only for the foundations of dumps he has to be 
watched constantly or he will exeeced his limit, for the 
work can be done much cheaper hy the grader than in 
any other way. The use of grading machines has re- 
duced the price paid for earth in Manitoba as low as 
7c. per yard. ee 

Cost of Earthwork.—The prices paid for earth were Se. 

yer cubic yard for ali earth hauled less than 200 ft. and 
ore for all hauled more than 200 ft. and less than 
600 ft., and for earth hauled over 6001t. one cent per ad- 
ditional 100 ft. of haul. It was necessary, therefore, to 
state in the estimate how far each quantity of earth had 
been hauled. Earth was not hauled more than 200 ft., 
except in the case of cuttings, where the earth bad tobe 
hauled each way from the centre of the cutting to the 
adjacent fills, and in the case of very heavy fills where 
sufficient earth covld not be obtained within 20 ft. of 
the dump. In the former case | calculated the amount 
of the overhaul by plotting the quantities in the cutting 
and the adjacent tills to a scale; the horizontal 
distances were indicated by the numbers of the 
stations, representing distances along the line; 
the vertical ordinates represented cubie yards. 
The® number of cubic yards plotted opposite each 
station is the total number from the beginning of the 
cut up to that point, and these points are joined so as to 
make a curve cf quantities. This curve of quantities is 
drawn for the cut in two parts, one commencing at zero, 
at the beginning of the cut, the o: her commencing at zero 
atthe end of the cut, the curve intersecting near the mid- 
dle or at the exact centre of gravity, A similar curve of 
quantities is plotted for the fills adjacent to the cut. By 
finding with a scale or pair of dividers the two points, 
one on the curve of the cut, the otber on the curve of the 
fill, which are 200 ft apart on a horizontal line, we obtain 
from the ordinate of these points the total quantity in 
that end of the cut hauled less than 200 ft, By the same 
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The Coupler and Brake Law. 


The bill reported by the House Committee as a substi- 
tute for all other proposed safety legislation ‘and noted 
in the Railroad Gazette of June 24) was passed by the 
| lower house of Congress on July 8 without a division, 
and it is now before the Senate Committee. As compe- 
tent observers say it is pretty sure to be passed by the 
Senate, we print it herewith in full : 
| On and after July 1, 1893, it shall be unlawful for any 
;common carrier engaged in interstate commerce by 
railroad to ~~ into use on its line any new locomotive 
|to be used in moving interstate traffic that is not 
equipped with power driving wheel brakes 


\ Sec, 2. That trom and after July 1, 1895, it shall be un 
, 000 | lawful for any such common carrier to use on its line any 
| locomotive engine in moving interstate traffic that is not 
\ | equipped with a power driving-wheel brake so arranged 
4 PROPESED FOUNDRY }as to be operated in connection with tbe train-brake 
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\ | 
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PLAN OF GROUNDS AND BUILDINGS OF THE SCHENECTADY LOCOMOTIVE WORKS, SCHENECTADY, N. Y. 


A, brick oe B. brick barn (two stories); UC, frame dwelling (two stories); D, tube shed; E, coke shed; F, dry kiln; G, tender erecting and packing house; H, iron casting ~sked; J, 


penter and pattern shop (two stories); K, rod and truck shops | 
itwo stories}; S, boiler and engine room; T, turn table. 


method we tind the points on these curves between 
which the horizontal distance is 600 ft. The ordinate of 
these points give us the quantity hauled from 0 up to 
500 ft.; subtracting our first ordinate from the second 
gives us the quantity hauled more than 200 ft. and less 
than 600 ft., or our over-haul for which 12 cents per 
yard was to be paid. Similarly, we can find the amount 
of the over-haul for each additional 100 ft. When the 
length of haul reached 1,000 ft. our instructions were 
to allow the contractor to waste the earth in the cutting, 
as it was cheaper to pay them eight cents per yard for 
wasting, and eight cents more for borrowing earth for 
the fill, than to pay over 16 cents for over-haul. = 
The following figures will give an idea of the cost of 


earth work per mile on prairie railroads. Quantities of | 


earth on 16.68 miles of railroad, rolling prairie : 


139.067 eu. yds. hauled cass: $11, 126 
10,781 200 to 600 ft., @ 12 cents 
* over 600 ft,, @ 26 cents.. 


Average cost per mile.... . ‘ 

This is for earth work only. Aneten's average of the 
cost of earth work on 23 miles of road makes the cost, at 
at the same prices above quoted, $667.89. In this case 
the prairie was more level. 


The Schenectady Locomotive Works. 


These works have been so long and so favorably known 
to our readers that the accompanying plan showing the 
general arrangement of the buildings and the present 
extent of the works will doubtless be of interest, particu- 
larly to those who have not recently visited Schenectady. 

The Schenectady Works form a good illustration of the 
growth in this country of the business of locomotive 
building, and also of the changes which have taken 
place in shop construction since the establishment of 
the works in 1848, This advance in shop architecture 
during recent years is well shown by the types of the 
buildings which have been successively added as re- 
quired by the growth of the business. Tbe latest addi- 
tion is that of the new foundry, marked “ proposed 
foundry” on the plan, which is now nearly completed. 
This building will be well equipped in all particulars, 
including the Sturtevant system of heating and a 15 
ton Sellers traveling crane. The erecting shop, ,built 
about a year ago, is similarly equipped with heating 
apparatus and is provided with a 40-ton Sellers travel- 
ling crane of 65 ft. span. 

On the completion of the new foundry the present 
foundry, marked “iron foundry” on the plan, will be 
converted into a cylinder shop. All of the machine 
tools which are used in boring and finishing cylinders 
and which are now in the machine shop will be moved 
into this cylinder shop and arranged with suitable 
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two stories); L, scrap; M, quide and light iron shops; N, scale house; P, brass foundry; Q, offices ithree stories); R, storercom 


machine shop is very much crowded on account of lack | 
of floor space and also of head room for handling heavy | 
work such as cylinders. The present capacity of the 
works is 400 locomotives per year, which will be in- 
creased to 450 when the new foundry and cylinder shops 
are finished. 


It will be remembered that the Schenectady Works 


were pioneers in building compound locomotives. As | 


they have not urged the intreduction of this type of Jo- 
comotive, and in fact have displayed a preference for 
building single expansion engines, the fact at the time 
of our recent visit to the works there were 26 two-cyl- 


|inder compounds, either building or ordered, is good 


|evidence of the favor with which compound locomo 


2i tives are now regarded. In these engines the piston | 


rods are extended through the front heads, and three 
grooves, which are turned in the bearing surface of the 
pistons, are filled with Magnolia metal. Twenty of these 
compounds are 12-wheel engines for the Southern Pa 
cific Company, having cylinders 20 and 29 x 26-in. stroke. 
| One of the heaviest two-cylinder compounds up to the 
| present time is a 10-wheel engine now building for the 
C. & N. W. Ry., having 68-in. drivers and cylinders 20 
and 30 24-in. stroke. 

In the boiler shop we noticed a boiler, intended for 
190 lbs. pressure, made of %-inch plates and having the 
top and sides of the firebox in one plate. The longitud- 
inal seams of this boiler are made with double butt 
straps, double riveted. and having the inner covering 
strip wide enough to include a third row of rivets in 
each sheet. This shop is provided with a 15-ton Morgan 
traveling crane, the square shaft for which was welded 
in place. 


| 


The drafting room, which is over the general offices 
and is conveniently arranged, is, as would be naturally 
expected, the centre from which all work emanates, in- 
cluding orders for material. The drawings for shop use 
are, in general, ink drawings on heavy white cards, 
which are filed in the drafting room when not in use, 
The demand from customers for prints has led, how- 
ever, to an increasing use of tracings and blue prints. 

As shown in our illustration, the Schenectady Works 
are conveniently located upon the tracks of the New 
York Central and Delaware & Hudson Canal Co. The 


yard is used as a testing track for new engines, which 
are fired up in the erecting shop and run out under their | 
own steam. 


Assessment of Ele vated 
The valuation for assessments for taxes of the elevated 


long spur siding shown along the eastern side of the | 


Sec. 3. That on and after July 1 1895, it shall be unlawful 
for ang such common carrier to use on its line for the 
purpose of moving interstate traffic any new car or any 
old car that has been to the shops for general repairs to 

}one or both of its drawbars that is not equipped with 
automatic couplers of the standard designated under 
and in accordance with the provisions of this*act. 

Src. 4. That on and after July 1, 1898, it shall be un 
| lawful for any such common carrier to haulwr permit 
to be hauled or used on its line any car used- in moving 
interstate traffic unless such car is equipped with auto 
matic couplers of the standard designated under and in 
| ace ordance with the provisions of this act. 
| Sxrc. 5. That on and after July 1, 1895, no such common 

carrier shall put into use or haul or permit to be hauled 
on its line for the transportation of interstate freight 
traffic any new car belonging or leased to it ‘or any old 
car belonging or leased to it which subsequently to the 
passage of this act has been sent to its shops for general 
| repairs, unless such car is equipped with brakes for 
each wheel and with train-brake apparatus of such a 
nature that the brakes can be set and released from the 
locomotive. 


_| Sec. 6. Thaton and after July 1, 1898, no such common 


carrier shall hau! or permit to be hauled on its line for 
the transportation of interstate freight traffic any car 
which is not equipped with brakes for each wheel and 
with a train-brake apparatus of such a nature that the 
brakes can be set and released from the locomotive. 

Sec. 7. That on or before July 1, 1893, every such com 
mon carrier shall file with the Interstate. Commerce 
Commission in Washington a statement certified to 
under oath by the president and clerk of the cor- 
poration, as the action ot said corporation through 
its board of directors, setting forth such details with 
reference to the height, form, size and mechanism 
of freight car couplers as it deems essential in 
order to insure requisite uniformity, requisite automatic 
action and requisite safety in service, and also stating 
the number of freight cars owned by it and under its 
control, and ajso the number of other cars under its con- 
trol by lease on June 30, 1892, exclusive of 
those used solely for state traffic. Such state- 
ments shall be made upon blanks to 
provided by the Interstate Commerce Commis- 
sion and the determination of such commission in rela- 
tion to the validity of the several statements received 
shall be final. [f upon examining the statements so re- 
ceived said Interstate Commerce Commission is of opin 
ion that companies owning at least 75 per cent. of the 
freight cars owned and controlled as aforesaid by com- 
panies which shall have duly filed statements as afore- 
said have agreed upon such details of freight-car coup 
lers as will insure requisite uniformity, requisite au- 
tomatic action, and requisite safety in service, 
said Commission shall thereupon declare and 
publish that couplers complying with such de 
tails so agreed upon shall thereafter, until other 
wise ordered according to law, be the standard 


| couplers for use in the freight car interstate service. If 


the common carriers shal] fail to establish a standard 


| coupler as herein provided, then the standard automatic 


coupler shall be such coupler as shall be selected by the 


| Interstate Commerce Commission, and it is hereby made 


the duty of said Commission within six months after 


cranes for the rapid handling of work. At present the | railroads of Brooklyn has been placed at $200,000 a mile. | July 1, 1898, to select and designate some automatic 
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coupler asa “‘standard type,” under the provisious of 
this act, and to promulgate notice of such selection. 

Sec, 8 That after July 1, 1898, any such common ¢ar- 
rier may refuse to accept or receive any car used in in- 
terstate commerce that is not properly equipped, as re- 
quired by this act,and the carrier loading or startin 
such car shall be liable for the damages, if any sooul 
therefrom. 

Sec. 9. That from and after July 1, 1893, until other- 
wise ordered by the Interstate Commerce Commission, 
it shall be unlawful for any railroad company to use any 
car in interstate commerce that is not provided with 
secure handholdsin the ends and sides of each car. 

Sec. 10. That within ninety days from the passage of 
this act the American Railway Association is authorized 
hereby to designate to the Interstate Commerce Com- 
mission the standard height of drawbars for freight 
cars, measured perpendicular from the level of the tops 
of the rails to the centres of the drawbars, and shall fix 
a maximum variation to be allowed between the draw- 
bars of empty and loaded cars. Upon their determina- 
tion being certified to the Interstate Commerce Com- 
mission, the Commission shall give notice of the stand- 
ard tixed upon, at once, to all common carriers, owners. 
or lessees engaged in interstate commerce in the United 
States by such means as the Commission may deem 
proper, and thereafter all cars built or repaired shali be 
of thatstandard. But should said association fail to de- 


The Baldwin Locomotives in New South Wales. 


We have received within afew days Sydney papers 
giving the evidence of Mr. Eddy, Chief Commissioner oi 
Railways of New South Wales, before the Royal Commis- 
sion appointed to inquire into the matter of the purchase 
of Baldwin locomotives. Mr. Eddy’s testimony is very 
voluminous, detailed and conclusive. 


At the outset he explains the policy of the Commission 
in buying these engines. It was done under the theory 
that the Colonia! Parliament in passing the Act under 
which the Commissioners were appointed was governed 
by the purpose of having the Colonial railroads worked 
according to modern ideas, and so as to get the greatest 

ossible results from the plant and the expenditure. The 
New South Wales railroads have very exceptionally heavy 
grades, and the worst grades are on the trunk lines, and 
so situated that the whole volume of traffic must pass 
over them. With constantly increasing traffic the ques- 
tion arose to the relative economy of working it with 
more powerful equipment, or of increasing the mileage 
of double track, in order to give facilities and room for 
greater train movement. Naturally, the decision was in 
favor of more efficient rolling stock, and when the pres- 
ent duplication works are completed the colony will have 
but 150 miles of double track out of a total of 2,180 miles. 


termine a standard as above provided, it shall be the 


There are 629 :niles of grades, varying from 1 in 30 to lin 


84-in. Belpaire Boiler Designed for the Newton (Mass.) Water Works by F. W. Dear 


duty of the Interstate Commission to do so. And after | 


July 1, 1893, no cars sha}! be used in the interstate 
traffic which do not comply with the standard above 
provided for, either loaded or unloaded. 

Sec. ll. That any employé of any such common car- 
rier who may be injured by any locomotive, car, or train 
in use contrary to the provisions of this act shall not be 
deemcd guilty of contributory negligence, although con- 
tinuing in the employ of such carrier after habitual un- 
lawful use of such locomotive, car or train had been 
brought to his knowledge. 

Sec. 12. That any such common carrier violating any 
of the provisions of this act shall be liable to a penalty 


of $100 for each and every such violation, to be recovered | 
ina suitorsuitsto be brought in the district court of | 


the United States having jurisdiction in the locality 


where such violation shall have been committed, by the | 


United States district attorney of such district, and it 
shall be the duty of such district attorney to bring such 
suits upon duly verified information being lodged with 


him of such violation having occurred. And it shall | 


also be the duty of the Interstate Commerce Commis- 
sion to lodge with the proper district attorneys informa- 
tion of any such violations as may come to its knowl- 
edge, 


Belpaire Bollers for a Water-Works Plant. 


hese boilers were built for the Newton, Mass , Water- | 


Works from designs by F. W. Dean, Mechanical Engi- 
uneer of Boston, by E. Kendall & Sons, Cambridgeport, 
Mass. They formed part of the contract of the George 
F. Blake Manufacturing Co., who have supplied the city 
with a 5,000,000-gallon compound fly-wheel. pumping 
engine, There are two of these boilers and they are de- 
signed for 150 lbs. of steam. The following are the lead- 
ing dimensions: 


Diameter inside smallest ring. 
Thickness of steel plate “* 
Longicudinal seams, extra strong butt. 


.. 29 ft. 1% in. 
ft. 9% in. 
Length of grate 7 ft. 

Width of grate 8 ft. 
Length of combustion chamber................. 4 ft. 
Length of tubes.. eT 16 ft. 
Number of tubes ... 170 


Diameter of tubes, outside. . 
Grate surface 
Heating surface.......... 
Ratio, grate to heating surface .... 
Grates used, Cowe's patent shaking. 


Steam capacity ... M6 cu. ft. 
Thickness of tube piates......... Min. 


Diameter of staybolts . 
Pitch of stay bolts 
Width of water spaces.... 
Top of boiler above floor, inclading cast iron ash 

pits, 21 in. high ‘ 

The steam is taken from one 8in. nozzle, which is 
supplied by perforated pipes near the top of the boiler. 
There are two 5-in. American Steam Gauge Co.'s pop 
safety valves at present set at 120 lbs. 

A test with Peabody's throttling calorimeter showed 
the boilers to furnish dry steam. 

One of these boilers was recently tested by Prof. C. 
H. Peabody, of the Massachusetts Institute of Tech- 
nology, with the following results : 


12 hours. 
Evaporation per pound of coal, from and at212 deg.. 11.26 Ibs. 


at 
es 11.98 Ibs. 
Average temperature of flu 


| 
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The Commissioners had the best of reasons for be- 
lieving the Baldwin Works were responsible and compe 
tent. They are the largest locomotive builders in the 
world and had built over 12,000 locomotives at the time 
the contract with them was made, and had an annual 
output of four times as many engines as any English 
maker. They had built engines equa) in number to 
about three-fourths of the entire locomotive equipment 
of the railroads of Great Britain, and had engines in 
service all over the vast system of the United States 
and in all parts of the world. 

The results justified the Commissioners. The passen 
ger and freight engines purchased have already run over 
450,000 miles with an average of failures actually less 
than those of other engines of a somewhat similar type. 
The returns show that the running repairs are very 
moderate. As for fuel economy, Mr. Eddy thinks that 
if a comparison were made on the basis of tons hauled, 
it would be found that the American engines were more 
economical than English ones. The earnings per train 
mile for the quarter ending March 31 last were at the 
rate of 7s. 5d. against 6s. 6d. for the same quarter of 
1890. This is ona total of over 2,000,000 miles in the 
quarter. The mileage run by helping engines is being 
greatly reduced at the same time. 

Mr. Eddy then states the weight of the Baldwin en 
gines as follows: 


The total weight of the engine when empty is about 5! tons 
5 cewt. 1 qr.; when loaded to its fullest extent with water in 
the boilers, etc., it weighs about 58 tons Tcewt. This weight is 
distributed over 10 wheels, four belonging to the bogie in front 
ofthe engine, and the other six are coupled driving wheels, the 
middle pair being without flange. so as to reduce the strain on 
the srmanent way in going round curves. The average 
weight on the three driving axles is 144% tons, but a weight of 
about 15 tons 6 cwt. is placed on the middie or flangeless pair 
of wheels: therefore a weight of about 7 tons 13 cwt. is the 
greatest weight on any one wheel in the engine when it is 
fully loaded, The tender, which is mounted on two sets of 
four-wheeled bogies, weighs when emptv 13 tons 12 cwrt., and 
when loaded with its maximum quantity of coal and water 
about 32 tons It wiil therefore be seen that the engine as ar 
ranged is exceedingly flexible and far less destructive to the 
permanent way, with so many curves of 8, 10 and 12 chains 
radius as we bave on our main lines, than engines which have 
been running here for years past. 


These engines are now daily working trains which 
formerly required two engines, and they are not only 
keeping up the former schedule of time, but are making 
faster time. The 5 p. m, train from Sydney, for instance, 
has been accelerated 15 minutes between Penrith and 


| Wentworth Falls since the Baldwin engines have haul: d 
| it, and arrives punctually, whereas formerly, even with 


a helper and with 15 minutes additional, it was almost 
alwavs late. Other instances of this sort are mentioned. 

The elementof safety in having the train controlled 
by one engine and one set of men is pointed out by Mr. 


| Eddy as a very important factor, and in his evidence he 


introduces an account ofa recent accident which had 
been reported upon by two gentlemen not in the railroad 
service. It was their decision that a certain number of 
lives were saved by the fact that the train was being 
hauled by a Baldwin engine. The reporters say that the 


The Newton Belpaire Boiler. 


75, and the Western line is a more difficult one than any 
of the Alpine railroads, the ruling grades, radius of 
curves and frequent loss of elevation all being against 
the Colonial roads. Mr. Eddy presents tables illustrat- 
ing these facts which we shall noc reproduce. 

He introduced a diagram showing the amount of traffic 
passed overthe Blue Mountains ona single line with 
ruling gradients of 1 in 30, and frequent curves of eight 
chains radius. As many as 196 cars of live stock in ad- 
dition to ordinary freight and passenger trains have 
been moved over this sectionin one day. Until the Bald- 
win engines were introdueed this traffic was worked for 
500 miles in trains of 15 cars. The economy as well as 
additional! safety of increasing the weight of trains and 
decreasing their number will be apparent to practical 
railroad men, but more on this point will be said later. 

In order to reduce the great variety of types of loco- 
motives, as well as to increase their power, it was decided 
that the new passenger engines should be able to handle 
a paying load of live stock or freight. Negotiations for 
| building engines in the colony had failed and resulted 
| in great loss of time. Meantime, traffic wa; increasing 
| fast, many of the jocomotives were worn out anc the 
| Commissioners saw ahead an exceptionally heavy wool 
‘season. The English builders were unable to supply lo- 
| comotives as promptly asthe Baldwins were, who agr 
| to deliver a la number of powerful engines in an un- 

precedentedly short time. 


exceptional brake power on the train, and especially on 
the engine, probably saved it from being totally wrecked, 
and certainly minimized the loss of life. he weight 
of the train was such that it would have required two 
engines of the type formerly used for this traffic to han- 
die it. in which case the brake power would have been 
materially decreased and the unbraked weight largely 
increased. As it happened the break power was suffi- 
cient to stop the heavy train on a down grade of 1 in 50 
in less than 100 yards. Mr. Eddy introduced the follow 
ing figures asthe former and present practice on the 
South line. 

The weight of the Southern express and mail, without engine 
and tender, varies from 130 to 192 tons, and may be taken at an 
average of 156 tons. Weight to pass over line: Train, 156 tons; 
two engines, 128 tons; total, 2384 tons. Train, 155 tons, 10 
wheeled engine 8 tons; total, 214 tons—a saving in weight to 
be haaled of 40 tons, and also relieving the permanent way of 
the same amount of wear and tear. In working the Southern 
express and mail trains bet ween Sydney and Junee, nine of the 
new engines will displace 17 of the lighter maehines. Capital 
outlay: 17 old four-wheeled engines, coupled, at £2,870, 
£48,790 ; nine engines, at £3,700, £33,300; reduced capital, 
£14,490 Mileage per annum of the two services, 
with assisting mileage: Under old 7 stem, 563,760 
miles per annum; under new system, 345,000 miles per annum; 
saving per annum, 219,000 miles. The average cost of each en 
gine mile for the whole line amounts to 12.35d.; therefore if 
the saving of running one of the engines is placed at the low 


estimate of three-fourths of the average cost, viz., a saving of 
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TABLE SHOWING RELATIVE ENGINE LOADS AND WEIGHTS OF RAILS PER YARD, 
W eight of steel rail 
Total weight in working per yard per ton 
order. Maximum Weights of rails on each wheel, 
tailroad. | weight on one per y i Remarks, Authority for weight of Engines. 
| Engine and Lightest |Heaviest 
| Engine tender. rail rail 
| Tons. Cwts | Tons. Cwts. | Cwl Lhs Lb Lbs 
Central of New Jersey | 38 6 l Lit 62, 624 and 7 6.3 7.1 Runs regularly 70 to 90 miles per bour. | Railroad Gazette, Feb. 12. 1892. 
Baltimore & Ohio.... 59 8 | 98 6 l 7 8.5 “ Nov. 27, 1861. 
New York Central ....... 57 1 6 17 161 65 and 80 7.4 9.0 tuns re irly Empire State Express, Sept. 1891 
| fastest train in the world, 
Ser sIphia & Res | 0 17 to 9 6.6 10.6 Has run 91.7 miles per hour. Nov. 13 and 27, 1891. 
. & St. Louis.. 13 & 19 6 5 Jan. 1, 1892 
58 0 0 15 tab t 7.4 8.7 June 13, 18% 
Atchison, Topeka & os 0 | 15 St / ty 7 ' 7.2 8 4 : _ Aug. 15, 1890 
Chesapeake & Ohio........... | 59 5 15 f \ ! 7.3 9.8 Railroad Journal, July, 189 
Master Mechanics.. 49 8 14 1st oad Gazette, Jan, 8. 1892 
Londoa & N. W. R.. | §2 0 Bu 2 15 rT 84-9 10.8 11.6 Engineering, Nov. 13, 1891. 
Northeastern 46 13 > 13 17 15 10.1 Has attained highest speed (84 miles Railroad Journal. May, 1890. 
| hour) ever attained in England 
Great Northern.... .......... 45 3 | 78 ll 17 0 82 9.6 Runs fastest traiusin England last 20, Kngineering, May 20, 1890. 
| years 
N.S. W. (10-wheeled Baldwin) 58 7 | 96 6 Ls : d & 9.2 10.4 
pra of France .. .. | Ad 18 97 l 16 2 69-894 } 8.5 11.0 Running fast expresses, Engineer, March 4, 1892. 
* As this engine has the wheels and springs without equalis s liable to have a considerably greater weight on the wheels. 
+ Average weight on each pair of coupled whecis ; 
t The heavier rail has only been used of late years on pa of the line lhe Engineer in-Chief of the Permanent Way reports that 10 por « additional weight could be carried on the 


69-1b, rail. 


9d. per mile in connection with the mileage saved, there will 
be an annual saving of £8,212 per annum, or £912 per annum, 
each engine. The capital outlay for the nine engines at 4 per 
cent, is £1,332 per annum, or £148 per engine. The investment 
in each new engine, afte r paying interest on the same, means 
a net saviug of at least £764 per annum, and all the advan 
tages described are also 

With regard to the American freight engines dur ing z 
two months, these engines on the western line saved 2 
000 train miles over the most powerful of the ordin¢ ary 
freight engines. These were two light months, and it 
is estimated that in a working year there would be the 
saving of 222,000 train miles, This idea is developed at 
length with further particulars, but we have selected 
enough from testimony toshow the line of argument. 

Mr. Eddy then takes up the charges against the Com 
missioners in their order. The first charge, it will be re 
membered by those of our readers who have followed 
this matter, was that because of the extra width of the 
Baldwin engines the platform on various parts of the 
lines were altered. This, of course, is a question of fact 
which could be very easily disapproved, and Mr. Eddy 
succeeded in showing how trivial the charge was. 

The next charge was that the safety of the draw gear 
would be in danger if the Baldwin engines drew the 
leads that the railroad authorities say that they are in 
tended to draw. So absurd a charge as this is not 
worth serious consideration. Mr. Eddy, however, treats 
it respectfully and conclusively. 

The third charge is, that there were engines already 
in use on the Colonial system as powerful as the Bald 
win passenger engines and that therefore another type 
has been aaded to the stock, increasing the number of 
types, which was already too great. Mr. Eddy says that 
as a matter of fact there was not in use on those rail 
roads a passenger engine as powerful as the Baldwin; 
and as regards the types one of th: first things that the 
Commissioners did was to go to work rigorously to re 
duce the number of types, and they had already reduced 
the 28 recognized types to 18, including all the new Eng 
lish and American engines; and out of 481 engines on 
the books of the company 341 now belong to four types. 

At this point Mr. Eddy introduces the statement of 
some experience recently had to test the hauling power 
of the engines, 


We had not tested these engines up to what they could do; 
we had simply put them to their work that was necessary for 
reasonable requirements. W hen this inquiry was commenced 
we thought it desirable to see what the engines could do, so 
we gave directions for both the passenger and goods engines 
to be tested, and they were tested out on the Western line. 
They hauled exceedingly heavy loads. The passenger engine 
was put to draw goods wagons, which is a heavier test than 
drawing passenger carriages. On the one in 33 grade the en 
zine hauled 168 tons at the rate of 14% miles an hour. On the 
lin 40 grade,a portion of which is 1 in 3/, the passenger 
engine went up this bank at 124% miles an hour with 195 tons. 
On the lin 5Ograde the engine hauled 254 tons at 14.3 miles 
per hour. The consolidation goods engine up the 1 in 
grade took 274 tons at 744 miles an hour, and on the 1 in 40, 
part of which is lin 37, the engine hauled $41 tons at 4.7 
miles per hour, On 1 in 50 grade the engine hauled 433 tons 
at 9.7 miles per hour. These are very excellent results. 

As | was entering the room I had tbe resulis of the tests 
made on Sunday put into my hand, I will read the report of 
the engineers : “ We have made a careful series of experi 
ments with a 10wheeled American engine, No. 447, in order to 
ascertain accurately the performance of the engine when 
hauling passenger vehicles up grades of 1 in 30 and 1 in 40 
in your letter to the Baldwin W orks, Sept. 1890, you stated 
that you wished the engines to haul regularly a load of 120 
tons, exclusive of engine and tender, up a gradient of 1 in 30, 
without sharp curvature, and that occasionally you expected 
that a load of 144 tons should be taken up. On a gradient of 


1 in 40 you stated that the regular load of 152 tons should | 


be taken at about 22 miles per hour, and that the 
should be capable of occasionally taking a load of 176 
tons. Our tests were especially directed to ascertain if 
the engines were capable of performing the above wo rk. rhe 
trains were mace upof Pullman sleeping cars and first-class 
lavatory carriages, and in all cases weighed some what more 
than the stipulated loads. Wesucceeded in taking noless thar 
44 indicator diagrams, which will enable us ina few days to 


enyines 


on 
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present you W ymplete report as to the indicated horse 


power of the with the tractive power and the resist- 
ince of the ti eanwhile the data so far obtained enable 
us to say t loud hauled and speed obtained were as 


shown in tne 0 VE 

We regard the results as extremely satisfactory, and have 
little dout hatt he driver run such a train regularly, he 
would have been a to obtain even better results from the 


engine on the 1 in 40 gradients, which, occurring immediately 
t tor th a somewhat dead fire, prevented the 

freely as she did on the Lin 30 grades. The 

ched by several miles of easy 

I which the action of the blast 


consequently, enabled the 
ind maintain its speed on the grade. 


rom other sources we have received the following 
I articule urs of power developed by one of these Baldwin 
{DITOR RAILROAD GAZETTE. 

‘I may add that inuicator diagrams snow that the en 
gine has exerted a steady tractive force of over 19,000 
lbs., when hauling a train of passenger carriages weigh 


enpines, 


ing 144 gross tons up a gradient of 1 in 30(176 ft. per 

mile). This load was of course exclusive of the weight 

rf « ine and tender. The weight was obtained by 

u weighing on a weigh bridge. The length of the 

incline was 2 miles of 1 in 30 (176 ft. per mile) preceded by 
mile of 1 in 33 (160 ft. per mile). 


TABLE FROM MR. NEALE S TESTIMONY. 
Loads Bel li Tender Hauled by One Ten-Wheeled J 
Engi 
Expected Loads | 
Maximum Load 
Gradients 
Usual Occasional Hauled 
Tons. rons 
176 ft. and 160 ft. 144 | 168.43 
ft, 197.751 
105 ft. isn ° 254.1 


Up 160 ft. grade 
t A portion of this gradient is 141 ft. per mile 
sed of legree reverse curves 


and it is nearly 


wholly con 


The pa g ne has hauled up 160-ft. grade a load 
wh Eng id be reckoned as a fair performance 
up a 

rhe ( g has hauled 341.8 grosstons upa er 
dient of 132 degree reverse curves. A load of 350 
gross tons vehind engine up 53-ft. grade is the maximum 
im reat Britain, 

Che harge is, that the Baldwin engines are 


faulty-charged in design, and that certain parts were 
dangerous, namely, the axles of me trucks and tenders, 
and that great neglect was shown by allowing the en 
gines to run before those parts were changed. Mr Eddy 


says that not a particle of evidence has been produced 
to show that these engines are faulty in design. On the 
ontrary, the witnesses called to testify against the en 
gines have admitted that they are well designed and 


doing the customary work. In fact when these charges 
were brought forward not a defect had shown itself: 
only a portion of the passenger engines were in steam, 
and not one of the freight engines had arrived in the 
colony. in an earlier issue of the Railroad Gazette we 
have stated the fact that there had been some trouble 
from the heating of journals, and that one axle had been 
twisted because of a hot journal. We have also stated 
that the Baldwin had replaced these axles by others 
having larger journals, All of these changes were made 
at the expense of the Baldwin company. 

Another charge was that the engines were too heavy 
for the rails used on the 
dangerous, The 


aiiega 


tions made by those who brought 
this charge were eitherignorant or wilfully erroneous, as 
for instance in saying or implying that the usual rail of 


the Baltimore & Ohio is 80-lbs. Mr. 


this subject very thoroughly 


Eddy 


investigated 


best authorities in Americaand England that the engine 

ire not overloaded; that is, that the weight per axle is 
not out of proportion to the weight of the rails. He 
compiles the following which certainly is con 
‘charge brought against the New 
goes and isan interesting collection 
» long argument introduced to refute this 
charges we shall not reproduce any further, for 
» it embodies a great many interesting facts, 
viven in the table are sufficient, 
merely conformatory It is weil to say, however, that 
the standard spacing of wre on the New South Wales 
railroads is now 2 ft. 7 in. to 2 ft. 8 in. centre to centre. 
rhis is the spacing on 1,650 miles out of 2,180, 


tables, 
clusive so far as the 


those 


EVIDENCE OF MR, D. H. NEALE, 
Since the above was put in type, and, in fact, 


as we 
go to press, we have received a copy of the evidence of 
Mr. LD. H. Neale, formerly on the editorial staif of the 
Railroad Gazette and 


now consulting engineer to the 


Commission, <A great deal of his testimony is summar 


ized in that of Mr. Eddy given above. We give a few 


} extracts from it and shall give others later. 


! 


colonial roads and therefore | 


and finds according to the | 


and further argument is } 


The important saving made by using powerful engines 
capable of hauling a large paying wd has been fully 
demonstrated on American railroads, which now em 
brace half the mileage of the world. The most eminent 
railroad authorities there have personaily assured me 
that they consider powerful, heavy locomotives the 
principal factor in theirsteady and constant reduction of 
rates to less than ‘od, per ton per mile, or half that in 
Great Britain, notwithstanding the far lower wages in 
the latter country. Prior to the use of consolidation en 
gines the American rates were fully equal to those in 
Great Britain 

\ similar increase in the weight of passenger engines 
has more recently taken place in the United States, six 
coupled engines similar to those under diseussion hav 
ing taken the place of lighter four-coupled engines. The 
result has been to largely increase the speed of passenger 
trains, and add to the comfort of traveling, as roomier 
and more luxurious cars can now be run. 

‘he engines are very well proportioned, the 
boiler power, cylinds r power and adhesion weight bear 
ing the proper ratio to one another. The engines steam 
well, run well, pull well. and rarely slip. The engines 
are remarkably easy riding, and as the weight on the 
wheels is moderate and is well equalized by very elastic 
springs, one of these engines when attacheé to a train 
does far less Gamage to the permanent way that the 
two lighter but more rigid and rough riding engines 
formerly employed. ‘The engines are not only superior 
toany of our previous engines in power, but 
many other distinct advantages which are much 
ciated by the drivers and firemen. The shakin 
enables them to burn our dirty coal without diffic 


possess 
appre 

grate 

y;the 


engines steam admirably, always start without diffi 
culty, and the driver can always control the amount of 
power to a nicety by the regulator or throttle valve 


which works better and is more conveniently placed 
than in any other engine on these lines. The same may 
boilers 


he said of the injectors supplying water to the 
As usualin American engines all the parts are very ac 
cessible. The application of the Westinghouse brake to 
all the driving wheels is also a great improvement, 
which few of our previous engines possessed. It enables 
the train to be stopped in 20 per cent. less distance in an 
emergency. Trials and observations show that the new 
engines per unit of work performed burn only about 75 
per cent. of the amount consumed by the old engines. 


Blackstone’s Anti-Telescoping Platform and Coupler. 


In literature the wise and busy man confines his read- 
ing pretty closely to that whichis classic, or at any- 
rate to that which other men have gradually selected as 


of abiding merit and use. So in mechanical matters it 


is well to keep before us the forms and not let 
our minds get dissipated with novelties. With the pur- 


eaders a valuable tonic 


classic 


pose of giving to our younger r 


dose we show the Blackstone passenger platform and 
Chicago & Alton 


must be well known to 


coupler which has beenin use on the 
for 20 years or more, and which 
most of the older railroad men; but which we venture to 
many who within the last 10 


to fill important 


say isunknown toa great 
years have come places in the operating 
department. Yet the arrangement is one of great and 
acknowledged merit. During the years which this de- 
vice has been in service the road has been remarkably 
free from accidents in its passenger equipment 

Four extension sills interlocking with each other hold 
the coaches firmly in line and effectually prevent the rais" 
ing of one car above the next one or the tipping of any car 
without a corresponding tipping of tne next. This in- 


sures the whole train acting asa unit if derailed, and 
prevents any car in the middle of the train rolling down 
an embankment 


gether, 


unless the whole train rolls down to- 
this unity of the train there 
have been several instances on the road where a truck 
has been torn away from under one end of a car and 
that car was carrie 1 by the trucks of the preceding car, 
being assisted by the close 


As exemplifying 


double-locking between the 
And it is claimed that the immunity from acci- 
dent in the general passenger traffic is due in a 
measure to this platform coupler. 


cars, 


large 


This attachment is placed on all the passenger equip- 
ment of this road, including sleepers consigned to them 
by the sleeping car company. There are also three trains 
for the 
Chicago & Denver through service, running via Kansas 
City. 


of Union Pacific cars built in the same manner 
The trains are being operated by the two com- 
panies jointly, the Alton road furnishing two trains and 
the Union Pacific three, the proportion being adjusted 
on a time and mileage basis, 
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BLACKSTONE'S ANTI-TELESCOPING 


PLATFORM 


In the engravings, tig. 1 is an inverted view of the end 
ofacar with the anti-telescoping device. Fig.2 is a 


longitudinal sectional view showing the coupler and 


drawbar. Fig. 3 is a view of the horn, showing the | 
method of bracing it and the protecting shoe over the 


nose, Fig. 4 is an end view showing the relative posi- 
tions of the horns, couplers and drawbar, also the truss 
rod placed beneath the whole device for safety and giv- 
ing strength to the end sills in case one car rides on the 
other. 


In coupling any two cars together, two links are 
used. For the coupler or upper drawbar there is used a 
link about lS in. long. When coupled this link is drawn 
tight by means of right and left threaded bolts and nut 
attached to the coupler. A movable plate is placed in 
the platform to allow this to be done. The lower draw- 
bar is connected by an ordinary link and pin, insuring a 
permanent connection in case of the upper one break- 
ing. The use of the right and left nut keeps the cars 
close together and the full benefit of the projecting 
horns is assured, 


tron Mill Buildings. 

At a recent meeting of the Engineer's Society of West- 
ern Pennsylvania Mr. John W. Seaver read a valuable 
paper with the above title. We give some extracts 
from the paper and the discussion: 

When we consider that in the majority of cases a mill 


building is merely a covering or protection from the | shafts or pistons cannot be moved without making a} 


wind and weather, we see that generally.in laying out a 


AND COUPLER, 


sirable, and in this case the tendency too frequently is to 
make the building too low in order tosecure the greatest 
economy. This is a most serious mistake, for a low 
building is generally uncomfortable during summer, 
owing to its much greater heat than a higher one. 
there are cranes or shafting in the mill a low building is 
particularly objectionable for two reasons: 

1. In consequence of the belts being so much shorter, 
it is more difficult to keep them tight, and their life is 
shorter. 

2, The strains on the crane bracing are much greater 
than in a high one; in fact, the strains in the crane brac- 
ing in the plane of the bottom chords of the roof trusses 
and on the sides will vary directly as the height of the 
posts of the building. Besides this,in a high building 
the cranes can be designed much better and more eco 
nomiecally. These remarks about crane bracing are in- 
tended only for swinging cranes, and do not apply to 
traveling cranes. 

When the building is intended fora boiler house a 
very low one is particularly objectionable, as the roof 
trusses and bracing are sure to be in the way of the 
steam pipe, breechens, etc. A low building is also ob- 
jectionable on account of difficulty in lighting it: where 
in a high one there can be large windows letting in 


first be located, and then the building designed as a plenty of light, good high doors and openings admitting 


mere cover for it. 
shafting fastened to it, it should be framed to suit such 


attachments instead of shifting the cranes, shafting or 
By following 


other loads around to suit the building. 
out this line of action, and planning the building last 


when laying out a plant, all waste room may be avoided, 


and the light, ventilation and numerous other very im 


Or in case there should be cranes or 


the air freely. 

For a rolling mil! a good economical covering is corru- 
gated iron fastened directly to the purlins and girts, 
For the roof a thickness of not less than No.26 (Birming 
ham gauge) should be used and No. 18 is decidedly pref- 
erable. For the sides No, 22 will answer in about the 
same ratio as No. 20 on the roof, and for a good job No. 


portant points best arranged to suit the purpose for | 20 on he sides will agree with No. !8 on the roof. The 


which the building is desired. 


puriins and girts shouid be spac ed not further than 6 ft. 


In an experience in designing and contracting for iron | apart, and if a thoroughly good result is desired, 5 ft. is 


buildings extending over some 16 years, the writer has | better. 


often been surprised when negotiating for important 
structures with milLowners and managers, whose gen 


Che corrugated iron should be fastened to girts 
aud purlins by means of hoop iron clips spaced not more 
than 12's in. apart, the clips passing entirely around the 


eral intelligence, one would suppose, would teach them | purlin and being riveted at both ends to the corrugated 


that a good substantial building was just as much a good | iron, as shown in fig. 1. The 


investment as a good engine or piece of machinery, t« 


see them treat the building aimost contemptuously, and 
act as though any structure that covered the desired 
space, and held up the cranes or machinery, no matter 
how small the factor of safety might be, would answer; lap for a good } b. 
the purpose; and yet these same millowners would think 


it an insult to their intelligence if you told them that onc 
engine was as good as another as jong as it was the 
same size, and revolved at the same velocity under the 
same load, 


longitudinal seams 
riveted at spaces of about 15 in, 
with 6lb. rivets. The corrugated iron should be laid 
with 6-in. lap lengthwise of sheet and one corrugate lap 
crosswise fcr a cheap job or one and one-half corrugate 
lhe best sized corrugate for general 

purposes and the one referred to above is 2yin. centres 
»'of the corrugates, which are in. high. \ common 
»| practice in cheap work is to use a small offset clip, shown 
»| by tig. 2. An equally bad construction is shown by fig. 

3, which represents a Wire nail answering for both rivet 


»| should be 


| The length and breadth of a building are generally | and clip. < 
| fixed either by the space that there is available, orthe| At the eaves of the building and along the edge of 


dimensions of the machinery it has to contain. 


said. 
should be very carefully considered, and after the con 


tents of the building have been arranged, ample space | ing is shown by Fig. 4 


should be provided to allow for access to every part. 
is a great mistake to place an engine or other piece o 


| machinery close up against the side of the building, »« 


that a passage way all around it cannot be had, or tha 


hole in the side. 


If the | the 
| first case govern the dimensions nothing more need be| always gets 
If there is plenty of room, however, then the size | where the 


ventilator is where the corrugated iron nearly 

loose and tears up first; this is 
wind catches it and strips it from 
For these places the best method of fascen- 
This consists of a strip of sheet 


| the purlins., 


It iron avout 2 in. wider than the purlins made of No. 12 


f | iron riveted to the purlins with in. rivets spaced 10 in. 
»)) apart; to this strip the corrugated iron is riveted at 
t; spaces of 5 in., or two corrugates, with six pound rivets. 
| The projection of the corrugated iron too far beyond 


A few feet more in length or width|the purlins at the eaves and on the ventilator is a bad 


plant the dimensions and construction of the building | generally does not cost as much as the extra room is | error, for tt affords too great a hold for the wind, and is 


should be entire!y subordinated to what it is to contain, 
and, following out this idea, all the machinery should 


| worth. 


apt to get out of line and become ragged. When it is 


Usually the height may be made whatever is most de- | desired that the eaves should project any considerable 
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distance, it is best to carry the eave rafter well out and 
place a purlin on its extreme end than to let the sheets 
project. 

Where wooden purlins and girts are used for the sake 
of cheapness, the iron should be clipped to the purlins, 
as shown by fig. 7, or nailed, as shown by fig. &. The ad 
vantage of the fastening shown by fig. 7 over that 
shown in fig. 8is that it allows the iron to expand with 
out tearing the rivet-holes in the corrugated sheet, as 
the clip gives slightly. Wooden purlins are objection 
able in an iron roof, and should not be used unless ab 
solutely necessary. They are very little cheaper than 
iron or steel, and add greatly to the risk of fire. An ex 
cellent covering for aroof, and one that is strictly fire 
proof, consists of slates laid directly on to iron purlins, 
to which they are held by copper or galvanized wires. 
It is, however, very expensive. - 

A third form of construction, and one very suitable for 
buildings containing machinery, consists of a course of 
thick planks nailed to strips that are bolted to the pur- 
lins and rafters. The planks should be surfaced on one 
side, soas to bring them to a uniform thickness, and 
then laid with the smooth side down so as to better re- 
ceive the paint. ‘The plank should be splined or grooved 
on both edges, and, when being laid, there should be 
fitted into the groove a tightly-fitting spline or double 
tennon. The covering, then, can be fastened directly to 
the plank. A good slate laid on two thicknesses of tarred 
felt paper makes the best and most durable covering 
that can be had, and next to this would come a first 
quality of roofing tin, put on with a standing seam up 
and down the roof, and a flat lock seam lengthwise of 
roof. The tin should also be laid on two thicknesses of 
tarred felt paper. After tin, corrugated iron on felt 
paper can be used, and, last of all, a gravel or tar roof. 

To properly provide for the strains caused by cranes 
there should be independent posts extending trom the 
foundation to the roof thoroughly braced to the trusses 
and to each other so that all of the strains of the cranes 
will be transferred directly to the foundations, without 
in any way affecting the walls. This is an important 
point that is often overlooked, and as a consequence 
where independent posts and bracing are not provided 
and the strains are transferred directly to the walls, the 
eranes in a short time, unless the walls are very massive 
and designed with the resisting of the cranesin view, 
will begin to rack and disintegrate and the cranes get 
out of line. 

When cranes of any kind, either traveling or rotat- 
ing, are introduced into a building, and it is desired to 
use brick or stone for the side walls, the best plan is to 


frame the building entirely independent of the side cov- | 


ee 


Roof Details— 


ering, putting in all the bracing necessary to withstand 
the cranes; then after the frame bas been tightened up, 
have the cranes worked forsay a month or two before 


THE 


che brick is built up; then go all over the bracing, tighten 
i, up, adjust it and finally build up the brick: merely as | 
a curtain or screen between the posts. When this course | 


is followed, a very light wall, say Sor QYin., will answer 
quite as well as a thick one. 

The proper amount of light to give a building is also a 
question that requires considerable thought. A very 


ing is such and the foundations on which the columns 
rest may be so out of level and uneven that it is best to 
class all compression members under one head and pay 
no attention to theoretical differences in value in pin and 
square bearings, which are largely imaginary at the best. 

For buildings which sustain crane or shafting strains 
a larger factor of safety should be provided. For these 
the writer would recommend the following : 


First. F< trusses, purlins, gable posts, traveling crane 
girders an rts, the loads of the wind, snow, weight of build 
ng ar rane loads, as before specified, added together, and 

ese not use any strains to exceed the following limi 
tations 

ren i zht iron, per square inch net section, 10,000 
Ibs re el, per square inch net section, 12,500 Ibs 
Shea: t iron rivets and bolts, per square inch net 
section, 5,04 hearing on wrought steel rivets and bolts, 
per se secl 6,000 lbs. Compression on wroucht 
iron 4 1eters, 6,000 Ibs Compression ot el 

1 8,000 lb Compression on wrought iron 
ers, from 4.000 ibs. to 3,000lbs. Compres 


to 30 diameters, from 8,000 to 4,000 Ib 
member to have an unsupported or un- 


any circumstances, to exceed 30 diam 
civg, shafting supports and the main 
ing a reduction of the above trains to 
s the end connections of every member of 
. rk, bracing and girder to be fully 20 per 
cent. stronger than the body of the member; that is, the rivets, 
vins and bolts forming the end connections are to be calcu 
) per cent. greater than the body of the mem 
re will not occur at the connections This is 
t me and should be looked after more 
silv is 


After tl im strains are specified, the kind of mate 
rial to be the quality of the same should be named 
Good ¢ ary br ing steel should be capable of standing the 
following tests 


liimate strength not less than 50,000 or more than 62,0 
Ibs. per square inch, with an elastic limit of from 26,000 to 
30,000 lbs. per square inch, and an elongation of from 12% to 15 
per cent. in 8 in 

Suilding iron should have an ultimate strength of from 
45,000 to 43,000 lbs. per square inch an elastic limit of from 24,000 
to 28,000 lbs. per square inch, and an elongation of from 12% to 
15 per cent. in 8 in. 

Kivet iron and steel should bend cold over a circle of its own 
diatueter without fr ire It is usually best to let the 
builder decide himself whether he will use iron or steel, the 
difference in the market price genera governing his choice, 
and by leaving this point to his discretion the owner of the 
building geta the benefit of whatever difference there may be 


DISCUSSION, 

PRESIDENT Hunt: The unit strains that Mr. Seaver 
has called for in his specification are reasonable and 
they are not as heavy as I expected that the author as 
an engineer who is designing many buildings in active 


M 


competition would recommend. I am in favor of a 


lowing the heavier unit strains, bearing in mind what 
that means. It means lighter sections and a lighter 
building. [| do think we can safely strain goed soft 
steel in ordinary buildings, under favorable conditions 
in tension, up to 15,000 Ib, per square inch; and in fact 


where the sections shall in all cases have a minimum of 


|; One-quarter of an inch thickness, under favorable con 
| ditions, that he could allow loads on an ordinary build 


ood rule of thumb for the amount of windows required | 
or an ordinary rolling mill building is to make one-fifth | 


the entire side of the mill glass. Where roof windows 
are used, they are generally placed on the sides ofa 


monitor or ventilator. This should be of ample width, | 


so that the light from the windows can strike down into 


as thoroughly as a narrower one, so where both light 
ana ventilation are desired it is well to make the ven- 
tilator very wide, and then put either an auxiliary 
monitor along the ridge, or else a series of independent 
ventilators. 

When all of the above points have been considered in 
blocking out the design for a building, there still re- 
mains one to be decided, that presents to the engineer 
really the greatest problem of all, and that is how strong 
shall the building be made. As the circumstances that 
surround any particular building may vary so much, and 
particular causes arise that would very properly modify 
any design and upset any definite set of rules, the writer 
can only give what in his judgment are about the best 
limitations for strains and loads, The unit strains that 
he recommends may seem very low to bridge engineers 
who are used to a strict inspection of material and a re- 
finement in calculations of strains, together with a high 
standard of material and workmanship. 

For buildings without any cranes or machinery, the 
following loads added together : 

Wind and snow, say 30 Ibs. per foot, with wind pressure on 
sides and ends, and the dead load or weight of tne building 
should not cause a strain in any part of the frame work to ex- 
ceed the following limitations : 

Tension on wrought iron per square inch of net section, 
12,500 lbs. Tension on steel per square inch of net section, 
15,000 lbs. Where the material has to be welded, as in loop 
eyes, wrought iron should always be specified. 

Shearing strains on wrought iron rivets and bolts 6,000 Ibs 
per square inch, and on turned pins and bolts 7,500 Ibs. per 
square inch. 

Shearing strains on steel rivets and bolts 7,500 lbs. per square 
ae and on turned steel pins and bolts 9,000 los. per square 
ine 

Compression strains on wrought iron members where the 
length does not exceed 20 times its gross diameter, 8,000 Ibs 
per square inch of gross section; from 20 to 3) diameters a 
—_ pro rata from 8,000 lbs. to 5,000 lbs. per square 
Inco, 

For steel compression members whose length does not 
exceed 20 diameters, 10,000 lbs. per square inch of gross 
section; from 20 to 30 diameters a pro rata reduction of 
strains from 10.000 Ibs. to 6,500 lbs. per square inch. For com- 
pression members whose length exceeds 30 diameters a still 
greater reduction of strains until 40 diameters its reached, 
which ratio of diameter to length should not be exceeded, and 
when forty diameters is reached the compression strains 
should in no case exceed 3,(00 Ibs. per square inch. 


Where compression members are subject to a bending 
strain in addition to their initial strain, such as is 
brought on the rafters of a roof truss by the purlins, ad- 
ditional section should be provided to compensate for 
this strain. It will be noted that no distinction is made 
between the pir-ended or square bearings, for in the 
writer's opisior the workmanship on the average build- 


ing perhaps 10 per cent. more than he has called for of 
15,000 lbs. per square inch unit strains for steel. In 
his specification for steel, his requirement for 
tensile strength uns from 450,000 to 62,000 Ibs 
The soft basi open-hearth steel now eing 
made by Carnegie, Phipps & Co., Ltd., has, some 


{ 1 ; to | of it, run as low as 48,000 pounds. I would not advise 
the mill. A very wide monitor does not ventila'e a mill | 


{economical road to take up the strain is the shortest | 


rejecting that soft steel because of its extreme purity, 
for that is what it often means when it is so low in ten 
sile strength; and when the steel has extreme ductility. 
I would suggest a lower ultimate in the steel, going to 
48,000 pounds instead of 50,000 pounds. I would, how 
ever, require a considerable increase in the ductility re 
quirement from what he suggests. If I heard aright, he 
called for 12 to 15 per cent. in eight inches. I think he 
can and ought to require of that steel an elongation of 
at least 20 per cent. in eight inches, 

Mr. KAUFFMAN: I agree about the unit strain: I 
think if you know what the materia! is you can safely 
load it up to at least one-half its elastic limit, when you 
consider the worst cases of loading. Of course, if you 
do not know what the material is 1 would not insist on 
this; a lower unit strain should be adopted, but I do 
not see how you can arrive at any conclusion as to what 
unit strain can be adopted without knowing what you 
have in the material. ; 

Mr. HutTcHINSON: Mr. Seaver spoke of making the 
building high to decrease the stress on the columns, but 
that would make an increased load on the crane bracing 
and that would bring the strain back into the columns 

Mr. SEAVER: The objection is plausible, but it is not 
really true. I do not think the bending strain of the 
cranes ought to be taken up by the columns. If it was 
then the longer the column was the greater the leverage 
would be, and the worse the effect of the crane would be. 
In a properly designed building the crane strains will be 
taken up by diagonal bracing, transferring that strain 
directly down to the foot of the post. If we leave it un- 
supported then it would be certainly a valid objection, 
but if the posts and cranes are braced as they ought to 
be they will take their share and I do not think this is a 
well taken point. 

Mr. Lewis: In almost all cases it is possible to brace 
with the foot of the column along the side at right 
angles with the trusses, but in the plane of the trusses 
you are generally at the mercy of the knee-brace. 

Mr. SEAVER: You can transfer the strain at the ends. 

Mr. Lewis: In a great many cases it is impossible to 


| take care of it at the ends. There you take it up by some 


kind of a sub-brace or post arrangement which does not 
admit of very good bracing, or you have a brick wall or 
something of that kind to which you cannot readily at- 
tach. I think that in the majority of cases it is neces- 
Sary to take up the strain from the cranes by knee- 
braces, or let it take care of itself. You must have clear 
space through the middle. If the ends are too far apart 
there is too much deflection in the building, or even if 
you put any extra material to carry the strains from the 
cranes to the ends of the building there is too much de- 
flection in the frames to stiffen the cranes. The most 
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distance between two points, and the sooner you get the 
strain from the top of the crane to the base of the pil 
lar the better, and the stiffer the structure is the bet 
ter, but in almost all cases that means in one direction, 
and you are at the mercy of the knee bracing. 

President Hunt: In ordinary mil! construction that is 
the way it is done; the particular columns which are 
connected to the stiff leg or tension rods of the top of the 
cranes are increased in section to take care of extra 
bending strains placed upon them. 

Mr. SEAVER: That is the way it ought to be, but, un 
fortunately it is not. The posts are all made alike nine 
times out of ten. They are designed with the beautiful 
idea that the strains of the cranes are distributed so that 
each post takes a share of them and helps the others. 
That is the hypothesis on which they are made, but it is 
not the right way. It is the way we have todo in com 
petition. 

Mr. HutrcHINson : Mr. Seaver speaks as though the 
increased depth of the sway bracing would be an extra 
expense. As the stretch increases in direct proportion 
to the length of it, the increased cost of the swar brac 
ing would bein proportion to the height, and the in 
crease there would be almost nothing. Another thing 
he referred to was the bracing going to the ground. So 
far as [ know in the majority of mills the sway bracing, 
even on the ends, stops whenit gets down within eight 
or ten feet of the ground, and you must allow for the 
wind stresses. I would like to ask Mr. Seaver a ques 
tion; that is, whether he puts ina stiff member in the 
truss connecting the top chord to the bottom? 

Mr. SEAVER: Yes, sir. You refer to what is gener 
ally atension member. That ought to be made a stiff 
member. We make it a stiff member so as to have it re 
sist compression as well as tension. 


Experience with Metallic Ties in Belgium. 


\ summary of tive years’ experience with metallic ties 
on the Belgian state railroads is given by Mr. Janssen in 
the June number of the Revue Generale des Chemins de 
fe-. We have condensed Mr, Janssen’s tabulated results 


j}into the accompanying table giving the costs per year 


per mile. Two patterns of metallic ties were used, both 
of the same weight, 165 lbs., but of somewhat different 
cross-section. The flange rails, weighing 76.6 lbs. per 
yard, are fastened to the ties by movable clips and bolts 
and nuts. There are 12 ties toa -metre rail. Careful 
observations were made on four sections of track with 
metallic ties, and one section of track with half-log, 
creosoted, oak ties, 

It was found very difficult to keep the metallic-tie 
track in good shape, particularly as the stone ballast 
was ultimately pulverized by the ties, necessitating the 
addition of new ballast in 1891, as shown in the table. 
The metallic ties are themselves in damaged condition 
owing to cracks which start at the bolt holes. Out of 
240 ties of each pattern w hich were carefully examined 
77.5 per cent. of the Braet form were more or less 
cracked, and 17.9 per cent. of the Post type were simi 
larly damaged. 

Up to the time of making this report the track with 


metallic ties bas cost for maintenanc about nineteen 
times as much as the track with creosoted oak ties. Be 
yond this, mavy of the metallic ties are damaged to 
such an extent that they must soon be removed. 


EXPERIENCE WITH METALLIC TiKS IN BELGIUM 


Hour labor New n 


per year per Trial pel 


Bolt 


Post 1.265 19 $10 1,°70 | $453.80 
Braet 47 1,179 1,626 42) 80 
Post 4.140 116 252 1,052 1,526 447.10 
Braet 49 th2 1,164 1,153 462.80 
Oak 166 76 3.15 


Labor at 4.64 cents per hour 
Ballast at 74 cents percu. yd. 


Bolts at 2.63 cents per Ib 
Washers at 4.39 cents per Ib 


\n enumeration of the applications of electricity in 
railroad repair shop use might be as follows: [lumina 
tion by arc orincandescent lamps, or both ; transmission 
of power to distant shops or locations where the only 
other resource might be to have a separate steam plant, 
or for movable machines nosed around work, such as 
portable drills, ete.; also traveling cranes, transfer 
tables and elevators; welding of metals of the same or 
different kinds, and the use of the current in plating 
room operations. .. . 

One difficulty to be overcome in the use of small mo 
tors is their speed as compared with all machines used 
in iron working. One convenient way of overcoming 
this would be to mount the motor on a plate,on which 
standards would carry a shaft and pulley so arranged 
that the pulley would be in frictional contact with the 
pulley on the armature. This counter pulley could be 
ten or more times the diameter of the cther and have a 
grooved cone on one side, from which a round belt could 
be run to a grooved pulley on the machine to he driven. 
By a system of idlers, tension and direction could be 
given to the belt. The motor having a constant speed, 
the cone would permit changes of speed at the tool. 
Many forms of special tools could be devised in this con- 
nection. 

“In the Crewe shops in England portable drills ca 
pable of drilling one-inch holes in steel are in use which 
are electrically driven. Thedrill spindle is the arbor of 
a worm wheel, and adynamo armature is on the shaft 
of the screw which works the wheel, and the whole ap- 
paratus—dynamo and all—weigh 65 lbs. Another appli- 
cation used in the Same shop is asaw for cutting tubes 


* From a paper read before the Northwest Railroad Club b 
C. A. Seley, M. A, 
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out of locomotives. The saw arbor is also the arbor of 
the dynamo armature; and the saw is just large enough 
to enter the tube; the frame work carrying this is held 
up against.the tube sheet by hand, an eccentric motion 
forces the saw through the tube on one side, and tben by 
another motion the saw is carried around, completely 
severing the tube. The saw is then returned to the cen- 
tre and withdrawn and the tube can then drop down. 
The beauty of this operation lies in its celerity of cutting 
and in the fact that the tube end is neatly cut off square 
and ready at once for scarfing fora new safe end. 

\{n important and bighly interesting use of electricity 
is its application to traveling cranes and transfer tables. 
Submitted herewith is a cut of one of the 100-ton cranes 
in use in the Baldwin Locomotive Works, as a sample. 
Here is a crane extending over a space of nearly 75 feet, 
with all its-motions produced by motors, and the range 
of movement, speeds and power shows the facility with 
which electricity can be adapted for this service. By the 
courtesy of the Industrial Works of Bay City. Mich... 1 
am enabled’to lay before you specifications and blue-print 
of the electrically operated transfer tables built by them 
for the C., St. P., M. & O. railway at Hudson, Wis. These 
tables have been in operation now for over a year, and 
Mr. Preston, the Master Car Builder, says that they have 
been entirely successful, and he sees noreason why they 
should not continue to be so. 

The power is taken from an overhead wire, with a 
trolley somewhat similar to our street car systems; the 
trolley line being supported by arms extendiry from 
poles arranged along the edge of the pit, while the 
Cheyenne table has a trolley line running through the 
centre of the pit from end to end, attached to one of the | 
supporting timbers. Electricitv has been applied in this 
manner toa number of transfer tables; ameng otbers 
can be noted two at the new Tacoma shopx of the 
Northern Pacific, one at.the Aurora shops of the ©. 
& Q , one fer the Wagner PalaceCar Co. (shown in Rail- | 
road Gazette, July and three upon the Union Pacific | 
road. 
rhe Industrial Works also submit photograpb of | 
traveling crane, which is electrically driven, four of | 
which they have lately supplied to the new shops of the | 
Grant Locomotive Works in Chicago. In this three 
separate motors are applied, one to propel the brida 
through the building. a second to traverse the trolles 
npon the bridge and a third to hoist the load. Their 40 
ton crane, however, is provided with two trolleys, each 
trolley having two motors for the uses just mentioned for 
the other cranes, and they consider that the application 
of separate electrical motors for the different motions 
of cranes of this class is advisable as tending tu largels 
simplify construction, while with lighter cranes gear 
ing can be introduced and 4 single motor used for more | 
than one purpose. 


Gould’s Triplex Pump. 

Our illustration gives a perspective view of a triplex 
pump made by the Gould's Manufacturing Co., of Seneca 
Falls, N. Y. The pump shown in the engraving is one 
with plungers 10 in. diameter and 12 in. stroke. The ad 
vantages claimed for this particular construction ere 
that the pressure and flowin the discharge mains are 
more uniform than can be obtained with any other ar 
rangement of plungers than the one used in this pump. 
which is that of three single acting plungers set at an 
angle of 120 deg. from each other. A puwpof this size 
when making 26 revolutions per minute and delivering 
416.7 galls. of water against a head of 408 ft. in the same 
time has shown an efficiency of 84'¢ per cent. 

In construction this pump has three cylinders, witb 
outside packed plungers, which are guided from above, 
and have bushed connecting rods of forged steel, with 
an adjustment at either end for wear. A countersbatt 
at the rear with pulley fora belt, transmits powertospur 
gears ateither end of the pump, driving the two out- 
side plungers, and at the same time, through the single 
throw supporting crank shaft, the centre plunger. 

The suction and discharge valves, which are of bronze. 
are all grouped in the valve chamber shown in front of 
pump base, and are accessible through hand holes. 

Pumps of this class are being extensively applied 
where the power is derived from electric motors, and | 
these are so arranged that the whole apparatus can be | 
almost completely automatically controlled from the cen- | 
tral station, stopped and started with little or no at-| 
tention, the motor and pump being so constructed as to 
need supervision but once in 24 hours. 


Railroads in Costa Rica. | 


There are two railroads in Costa Rica, the one on the 
east being the more important property, extending from | 
Port Limon to Alajuha,a distance of 113 miles, and 
known as the Ferrocarril de Costa Rica. The second 
line is on the west coast, is 13 miles in length and is 
generally known as the Pouteranus railroad. A gap of 
38 miles intervenes between the termini of these roads 
and surveys and estimates have been made for a line to | 
connect these properties, making a continuous railroad 
from coast to coast, 

The Costa Rica railroad is owned by English capital- 
ists and all the equipment and supplies have been taken 
from England. The principal traffic is carrying bananas 
and coffee to Port Limon. 

For 25 miles the road traverses a level country near the 
coast, then it turns westward still passing through low 
flat land for about 30 miles. At this distance the moun- 
tains are reached, and the rest of the line is through 
them. The route through the mountains is very crooked 
and in many places the grade is very heavy, one of four 
per cent. not being uncommon. The roadbed is excel- 
lent, being ballasted throughout with stone; the rail is 
50 lbs. to the yard; a large portion of the ties are iron, and 
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nearly one half of their weight is carried on the forward " Cars. Zz Time FE 
truck. The capacity of the freight cars is 10 tons, and "3 
the number owned is 35%), There are also 24 first and sec- 32 
ond class passenger coaches. 2 sia 

The repair shops are at San José, 103 miles from the sb? iS gi e® las = Bia 
coast, and are well equipped for doing all classes of en- Simple a | 


3.115 20,558 6.60 
gine and car work. Brass and iron foundries are in- | Compound {79,580 13 1 228.990 4 321 14,550 6.26 
cluded in this plant. English coal is used and it costs 
$15 per ton on the engine. Water is obtained from the This shows a saving of 794 lbs. of coal for the com 
mountain streams and is entirely free from impurities. | pound or 25‘, percent. The evaporation is very nearly 
The officers’ headquarters are at Catargo, which is the | the same, so the water saving is proportional tothat of 
highest point on the road, 8,000 ft. above sea jevel. the coal 

This company is neither troubled by competition nor 
are its freight rates ruinously low, the flat rate for all 
commodities from Pt. Limon to San José, 1063's miles, | A ballot slip and circular have been sent out by the sec 
being $350 per car or $35 per ton. retary on the Saratoga recommendations as to the wher! 

When trains are climbing the mountains they are com- | guarantee and M. (. B. coupler gauges. The committee 


Master Car Builders’ Rules and Standards. 


posed of one engine, four freight cars and a caboose, | on wheel guarantee suggested that it might be possible 
Even with so light a train it is frequently necessary to | to make the guarantee fairer in so far as the removals 
double some of the grades. None of the cars are} caused by sliding wheels are concerned, to change the 
equipped with air,so each brake is manned by a Ja-| term “ Flat by sliding,” as used in the guarantee, to 
maica negro, who will invariably jump if there is a run- | “Flat or comby by sliding.” The matter was discussed at 
away. No trains are run at night, and if darkness over- | the convention, and the idea prevailed that wheels were 


takes a freight train it “ties up” for the night at the ' sometimes removed from service on account of first hav 


nearest station. Nearly all the officials are Kuyglish :| ing been slid flat to a smal! extent, but not sufficient to 
some of the engineers are natives, but the majority of | cause their removal.and that these flat spots then became 
them are English or from the United States. Most of | comby by further service resulting from the first sliding' 
the shop men are natives, while the firemen, section so that the wheel is ultimately removed from serviee on 
men, train crews and laborers are mainly Jamaica ne-| account of the comby appearance of these short flat 
groes. Good wages are paid, especially to engineers and | spots. Tue vote to be taken is on changing the standard 
skilled mechanics. 
. | of wheels removed for the following causes,” so that the 
first item sball read “Flat or comby by sliding,” instead 

| of * Flat by sliding,” as now. 
CORNWALL & LEBANON RAILROAD. | The committee which reported upon M. C. B, Auto 
The following is a comparative statement of a test matic Coupler Standards and Limits recommended in 
between a simple engine and a Vauclain compound on | its report that the gauges proposed by the Executive 
the Cornwall & Lebanon Railroad. It shows a saving | Committee in its announcement of September, 1891, to 
in favor of the compound for the coal used per mile run | gether with the limits of variation allowed by these 
by engine, also asaving in coal per car mile. The tests | gauges for the preservation of the contour lines and the 
thickness of the knuckle should be accepted. The com 


| wheel guarantee under the heading of “ Exceptin case 


Comparative Locomotive Performances. 


on Sparks col Car mileage Ponnda 
Total 
Engine Total fuel. Fuel per |Water per lected in coal per 
mileage. Pounds. mile. mile, front end. 
as Gallons. | Bushels. Loaded. Empty. Total. 
Compound. 1,571 123,44 78.31 121,443 77.12 113% 18,390 8,130 26,520 4.65 
Simple. 1,568 177,632 113.29 164,935 104.65 17,920 10,813 6.16 


WESTERN RAILROAD OF CUBA. | mittee says that these gauges will preserve the contour 

The General Superintendent of the Western Railroad | lines, and render it impossible to make any local changes 
of Cuba gives the following results obtained from a test | which will prevent tre interchange of couplers of the 
of a Baldwin compound and asimple engine. The en-| M. C. B. type. The committee has also ascertained that 
gines were both of the mogul type and of equal dimen- | the variation allowed by these gauges from the standard 


all of the bridges are iron or steel. The gauge is 3 ft. 6| sions throughout. The test was made between Cris: | lines is sufficient to cause no difficulty in the manufac 


in. The 28engines are English type, are all equipped | tina and Guira, each engine making a round trip of 88 ture of the couplers, The question to be determined br 
with steam brakes, and have copper, fireboxes and tubes. | kilometres, equal to 55 miles. The following is a tabula- | letter ballot on this subject is as to the adoption of the 


They have 13 = 20 in. cylinders, 3 ft. 6 in, drivers, but | ted statement of the performance of the engines : 


| coupler gauges. The votes will be counted August a. 
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Contributions.—Subscribers and others will materially 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place under their observation, such as changes in rail- 
road officers, organizations and changes of companies 
in their management, particulars as to the business of 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, experi- 
ments in the construction of roads and machinery and 
railroads, and suggestions as to its improvement. Dis- 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically acquainted with 
them are especially desired. Officers will oblige us by 
forwarding earty copies of notices of meetings, elections, 
appointments, and especially annual reports, some notice 
of all of which will be published. 


Advertisements.— We wish it distinctly understood that 
we will entertain no proposition to publish anything in 
this journal for pay, EXCEPT IN THE ADVERTISING COL- 
UMNS. We give in our editorial columns OUR OWN opin 
tons, and those only, and in our news columns present 
only such matter as we consider interesting, and im- 
portant to our readers. Those who wish to recommend 
their inventions, machinery, supplies, financial schemes, 
ete., to our readers can do so fully in our advertising col- 
umns, but it is useless toask us to recommend them edi- 
torially, either for money or in cansideration of advertis- 
ing patronaae. 


The Western Traftic Association tried to hold its 
regular quarterly meeting in New York last Tuesday, 
but lacked one of a quorum, that one being the 
Chicago, Burlington & Quincy, whose representative 
came with instructions which unfriendly critics say 
were intended to keep him out of the meeting. The 
Burlington’s position seems on the surface to be rea- 
sonable, especially when looked at the other way; for. 
under the present rules, a four-fifths vote is required to 
reverse a decision of the Commissioners, which has the 
appearance of making the servant greater than his 
lord. But the agreement plainly gives the Commis- 
sioners this power. They have issued a decision con- 
demning the Burlington ; the road may appeal to the 
general meeting, and its appeal will be sustained if 
four-fifths think the road ought to go unpunished; but 
there is no provision for asking a vote on sustaining 
the Commissioners. This is what the Burlington peo- 
ple want, for they would hope to get the one-fifth 
negative vote to defeat the resolution. The Burling- 
ton, according to the view of the Commissioners, was 
guilty of making unauthorized rates, and according to 
the rules should discharge the officer who issued them: 
but it has not discharged anyone, and the Missouri 
Pacific, which did discharge Mr. Leeds for that offense, 
is said to demand that the Burlington be equally obe- 
dient; and the Missouri Pacific did not come to the 
meeting. The next regular meeting will be in October, 
and the postponement of the business until then prob- 
ably will not harm any one much. Rates to Colorado 
from Chicago arein a bad way, but the traffic subject 
to them is not tremendously large, and it is by no 
means certain that this meeting could have restored 
them if it had tried. 


The notes published on another page from the testi- 
mony of Mr. Eddy and Mr. Neale in the matter of the 
Baldwin locomotives for New South Wales are inter- 
esting and important. They are interesting not only 
to those who have locomotives to sell abroad, and to 
those who believe in the efticiency of locomotives of 
American design and build, but to several classes of 
railroad officers. for they throw a good deal of light on 
railroad conditions in that colony. It will surprise 
many of cur readers to learn how difficult those con- 
ditions are. It appears from Mr. Eddy’s testimony 
that there are many miles of trunk line with ruling 
gradients of 176 ft. to the mile, and that curves of a 
radius of 528 ft. (10° 50° +) are common. Under 
those conditions, that is, with heavy grades, 
sharp curves and very long hauls the Commissioners 
were wise in adopting American engines, and Mr, 
Eddy’s statement of the operating economies which 
have followed the use of these engines ought to be 


them. The efficiency of the engines will, of course, be 
readers of the United States, but the 
will doubt 

American 


no news to our 
which has been made of it 
Indeed, to 
it is simply necessary to state the objections which the 


demonstration 


less be useful abroad. readers 


opposition has brougbt to these engines, for the 


objections answer themselves. They seem almost 
trivial to us here. The demonstrated efficiency 
of the engines in their service in New South 


Wales and the economies in operation which have 
followed their introductlon would no doubt have set 
tled this question a good while ago but for the unfor- 
weakages of 


truck and tender axles, and that these hay = been more 


tunate fact that there have been several 


recently followed by a couple of broken tires under the 
The 
trouble with the axles has been satisfactorily explained 


tenders, This latter mishap reopens the inquiry. 
by the Baldwins, and the defects have been made good 
at their expense, but it is certainly unfortunate that 
any explanation should ever have been necessary. Why 
the tires have broken will now have to be explained to 
a set of sharp and skeptical critics. 

A correspondent, whose letter appears on another 
page, asks two questions which we do not assume to 
answer, but concerning which we say a word simply 
The antiquity of the 
question of supported or suspended joints makes it 


‘* pour encourager les autres.” 


respectable; but only the man who is by nature cock 
Yet we 
should not close our column to a discussion of it, but, 


sure can settle it so that it will stay settled. 


on the contrary, should welcome any new light or 
fresh experience. The question of bending rails to be 
laid on curves seems to be capable of a more con- 
clusive answer from pure theory. It seems obvious that 
a rail should be so fitted to the curve iu which it is to 
lie that the spring of the rail will not tend to restore 
it to a straight line against the resistance of the 
While the elasticity of the rail is acting in this 


the curve will be gradually deformed, and every 


spikes. 
way 
man of practical experience knows how essential it 1 
to keep up the true curve, with no interruptions or it 
regularities of its form, to get an easy riding track. 
While it is doubtless quite practicable to spike the rail 
correctly to a light curve, say one of three or four de 
grees, it is difficult to keep it there as ties soften and 
Neverthe- 


less, the doctors disagree on this pomt, and there ar: 


spikes loosen, and track repairs are made. 


plenty of well informed men who hold that the theo 
retical advantages of bending rails before laying them 


on light curves are more than offset by the practical 


disadvantages. In the first place, it takes time 
and costs something; in the second place, there 
are many roadmasters who claim that in actual 


will not bend a raj 

deflections, that 
if they attempt it, they will do more harm than good. 
The reply to this is, that they areas likely to bend it 
accurately by means of a rail bender as in spiking, and 


practice the workmen 


accurately to very small and 


that the section foreman or supervisor who cannot 
teach his men to bend a rail accurately is not quite up 
to his place. Mr, Charles Latermer says in ‘‘The Road- 
that 


bender for all curves, but there are skillful 


master’s Assistant” rails should be bent in 


trackmen 
who have written on this subject who would not bend 
a rail for a curve lighter than five degrees. At the 
last annual meeting of the Roadmasters’ Association of 
America a resolution was recommended by the proper 
committee to the effect that rails should be bent for all 
curves, but after discussion it was modified to apply 
only to curves of three degrees. 

A coupler bill has passed the lower house of Congress 
and will probably pass the Senate, and we print it in 
another column. The House committee seems to have 
finally concluded to draft a bill on its own hook, and 
the present bill, No. 9,350, called the O’ Neill bill, is the 
result. The committee evidently aimed to incorporate 
all the good features of the bills presented by Railroad 
Commissioner Crocker, of Massachusetts, and others, 
but this has been done with very indifferent success, 
though the report accompanying the bill shows that, 
on the whole, the members of the committee reached a 
frame of mind than was to be ex- 
It is to be hoped that the officers of the 
American Railway 


more conservative 
pected. 
Association will get some 
amendments made in the Senate committee, as they 
doubtless can do if 


enough is allowed, 


but as both political parties declared in favor of this 


time 


legislation in their Presidential conventions, the chief | 
aim of Congressmen now is to see which side can pass 
the bill the quickest; or, rather, to see which can get 
the most credit for promptness; so that any proposition 
involving delay will be received with scant favor. As 
we have heretofore said, we believe that the complica- 
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are so grave that it should not be enacted at all ; but if 
the biii is to be passed the main objection to it is in 
the time limit. 
for a year or a year and a half, but all cars must con- 


The standard is not to be decided upon 


form to it by July, 1898; this leaves only from 44 to 
This 
Then the type 


more 


five years for equipping nearly 14 million cars. 


date should be 1900 at the earliest. 


should either be described with precision 


or else the Interstate Commerce Commission should be 
protect the exorbitant 
patentees’ demands. of section 7 is con- 


empowered to roads from 
The language 
siderably involved and might admit of the prescrip- 
tion, by the Commission, of something far more com- 
plicated than a set of simple contour lines for coupler 
In details the bill is too faulty for criticism 


The last two lines 


faces, 
rive to it. 


Some master mechanics and 


in the space we can now 
of section 2 are unfair. 
superintendents hold that the engine brake should be 
separate from the train brake. We believe that view 
mistaken, but it isa greater mistake to settle such a purely 
technical quesiion by law. There isalsoa difference of 
opinion about brakes on the middle wheel of six-wheel 
trucks. Section 3 is in spirit the same as section 5, but 
fact. Indeed 
these sections setting a preliminary time limit are of 


it needs amendment to make it so in 


doubtful vaiue any way, and section 6 would probably 
be just as effective with section 5 omitted. Section 10 


is in all respects commendable. Section 11 is too loosely 


drawn and lets the bars down for all kinds of claims. 


Can Railroad Discipline Be Improved ? 


We have received a criticism on our views of the 
questions involved in the Harrisburg collision of June 


25, which may be summarized as follows 


it is too long 
for us to print): 

“You seem to hold that the railroad company has been 
fairly faithful to its public duty of providing for the 
safety of passengers to the best of its ability, its signal- 


iug arrangements being as good as those of any other 
companr, if not better: and you admit that it probably 
could not make larger expenditures for more complicated 
signals of doubtful utility without reducing the pay of 


employés, or, what is the same thing, running a risk of 


not keeping the pay high enough to maintain a capa 
bie force. On the question of signaling therefore, 
you justify the company. On the question of dis 
cipline you say nothing, except to ask the com 
pany to explain; but at the same time assert 


that no company whatever bas sufficiently high dis- 
cipline. But if this is so, especially in view of previous 
public statements, some of which have appeared in the 
Railroad Gazette, to the effect that the discipline of this 
road is as zood as any in the country, it implies that we 
cannot expect much improvement, or at that it 
will be difficult to point the Pennsylvania to any ex- 
ample higher than it can find on its own road, so that 
you have made out that the company is as blameless in 
its discipline as in its signaling; and therefore deserves 
exoneration on both count indictment; and yet 
there has been a great slaughter, accompanied by untold 
miseries for scores of injured, and this on a train carry- 
ing the head of the greatest signal company in the country 
and the head of the committee which bas been supposed 
to devise for American reilroads the must perfect set of 
rules imaginable for safe train running. Is this the best 
comfort you can give us?’ 


least 


sof the 


These assertions are based on two assumptions, 


neither of what we said in the 
editorial of July 1; 


neither of them is required. We 


which is forbidden by 
but, we must remind our critic, 
named the grounds 
on which the Pennsylvania’s signaling might be 
claimed to be up to ** the general state of the art,” and 
it is assumed that we thus admit all those claims. We 
left the questions of discipline unanswered, and it is 
that we are content to let them remain un- 
On the last point this is indeed the attitude 


of the press generally, both technical and daily, but it 


assumed 
answered. 
is not ours; we stated these questions because they 
We may be 
officers of the Pennsylvania road will not let their dis- 


need to be answered. very sure that the 
cipline go uninvestigated, and the public need not as- 
sume that questions concerning it are out of order or 
too hard to answer. 

The question of the sufficiency of the Pennsylvnnia’s 
signals may be looked at in two ways. The courts, in 
adjudicating questions of this kind, generally decide, 
almost of necessity, on the basis of average practice. 
Decisions do, indeed, have much to say about the best 
practice, but as we must now consider the ‘‘ average” 
judge, and as even the best informed judge is likely 
to estimate railroad standards according to the knowl- 
edge of the subject which he himself has gathered, it 
A railroad 
whose signals are well above the actual average can be 


is not safe to expect a very high standard. 


pretty sure of getting off easy, so far as that techni- 
It is this of the case that 
leads one to be cautious in deciding just how far 


cality is concerned. view 
toward ideal perfection a railroad should be compelled 
to go. As itis well 
known reasons, perfection by legisla- 
tion, the upon the best it 
can get from decisions by the courts. But railroads 
make better action than 
they do by compulsion, and so, though the Penn- 


impracticable, for various 


to compel 
must 


public depend 


progress by voluntary 


sufficient to justify the Commissioners in purchasing | ticns involved in the application of a law of this kind! sylvania can hake a very good showing’ befofe the 
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courts, it must, to maintain its reputation at the high 
standard which the officers themselves have set, do 
better thanthe courts require of it. The company 
cannot afford to recognize the low standard of non- 
technical authorities. Thecourts may say the prac- 
tice is not below par, but the aim of the company 
must be to place it far above par. The Railroad 
Gazette, in judging of the past, cannot hold the Penn- 
sylvania up to anything above the legal standard; and 
so we said that justice required careful consideration 
of what the company had done in signaling. As for 
the future, the lesson as outlined im the first para- 
graph of our former article is so plain that it can 
hardly need reiteration here. The officers of the Penn- 


sylvania, who know that they need $50,000 worth of | 


distant signals, can now see, better than anyone else, 
that if they had erected those signals ayear ago they 
would probably have saved that amount of money on 
June 25. We did not justify the company for post- 
poning this expenditure. The company probably jus- 
tifies itself, on the ground that to improve both signals 
and desirable would increase the per 
cent. of expenses to gross 1eceipts faster than it is right 
to do on a well managed road; but the highest safety 
often necessitates a temporary disregard of that per- 
centage. That way of looking at the accounts is only 
the financier’s way; the operating expert's way, which 
is to make the road perfectly safe before paying any 


men as fast as 


dividends at all, ought to govern more than it does. 


In the matter of discipline, as we have said, the 


most important questions can be answered only after | 


the road or the 
ought 


state gives out the facts. The public 


to demand these facts ; but when we see every 
railroad commissionership in the union (with the possi- 
ble exveption of one or two) filled by a farmer, lawyer. 
politician, or a professional salary drawer—anything 
but a railroad expert—we have little hope that it will 


demand them, either in Pennsylvania or under similar | 


circumstances elsewhere. In discipline, as well as in 
signaling, the Pennsylvania is probably up to par ; but 
the trouble is that the standard is set too exclusively 
by the big roads. The discipline farthest above par 
is probably to be found on some small road where the 
superintendent comes in more direct contact with his 
We said that 

We might have been 
on practically all roads 
the deficiencies in discipline are marked, if not glaring, 
and that they continue unchanged from year to year 
because they only rarely result in disaster. The Man- 
hattan Elevated is, however, a conspicuous exception to 
this statement. 


men than is the case on the large roads, 
no road had perfect discipline. 
more explicit and said that 


There the men responsible for seeing 


that enginemen, signalmen and others attend to their | 


duties keep such close watch of them that loose prac- 
tice is promptly checked. The manager of an ordinary 
road can, of course, say that if he had 100 employés 
to the mile, as the Manhattan has, he could train them 
as strictly as is the case there; and it is true that an 
inspector who has to traverse 100 miles can accomplish 
only a fraction of the werk done by one who works in 
a circle of five miles, but does not the manager there 
desire as high a reputation as the Manhattan for carry- 
ing passengers in safety ? 

But we need not discuss the high standard of the Man- 
hattan just now. Ordinary American railroads toler- 
ate plain deficiencies that need no contrast to show 
their We have never yet heard of a road 
which strictly enforces the rule—if it has a rule on 
the point—that an operator shall not handle train 
orders (or block signals) until he has acted as assistant 
to an older operator, who is fit to be a teacher, a fixed 
and sufficient length of time. Division superintendents, 
often inexperienced themselves in the responsibilities 
of actual train running, suspend the rules whenever 
they see fit, and in case of a little strike or other dis- 
turbance the regulations are practically flung to the 
winds. And yet the requirement of a long term 
of genuine experience is one of the most important 
safeguards of our telegraphic system of moving 


danger. 


trains. 
manding experience in the operators they put in charge 
of train-orders have loose and unscientific methods of 
testing that experience. Again, the lazy operator is 
not well watched. We know of one superintendent 
who had to search three weeks before detecting just 
how a certain operator relaxed the rules in order to 
save himself work. In the majority of cases the three 
weeks (or months) elapses before the search is begun, 
we fear. 

Locomotive runners every day stretch the rules as 
Kelly did at Harrisburg. Must we say that because it 
costs ten times more to detect that kind of negli- 
gence on an ordinary road than on the Manhattan 
therefore the ordinary road is excusable for waiting 
until some one is killed before punishing the man? Is 
any superintendent ready to say that he is utterly unable 


Even those roads which are most careful in de- 
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| 
to find out whether his enginemen are careless about 


noticing signals and about regulating speed at points 
where obstructions are liable to be encountered ? Only 
indirect or equivocal answers can generally be got from 
superintendents to questions of this kind, but they are 
vital, and ought to be met. To ask for power to ap- 
point more inspectors—say half a dozen road foremen, 
where now there is one—seems to require more courage 
than most superintendents can muster, and yet it 
should need no reference to the Manhattan or to any 
other road to show that that is the only way to prop- 
erly train the runners. 

These references to the discipline of operators and 
enginemen illustrate the condition of things in other 
These two classes are 


branches of the service as well. 
not worse than the rest. We speak in general terms 
because the discipline on the Pennsylvania is not w« rse 
then on the average large road; probably it is better 
But in this, as in the other phases of the question. 
the average ought to be thrown aside and a higher 
standard adapted. American legislatures will prob- 
ably not compel the use of the block system as the 
English Parliament but American 
will approve higher and higher verdicts in damage 


has done, courts 


suits and American newspapers will grow more and 
more acute in exposing any and every weakness in 
railroad management, so that it is for the interest of 
the companies to adopt the very best safeguards, as 
much here as in England. In both countries the leg- 
islatures are determined to enforce safety to 
sengers—as soon as they can discover a way—whether 
it can be done economically or not, and it therefore be- 
hooves the railroads to learn how to do it by the most 
reasonable methods, for the legislators will, by hook 
or by crook, learn something. 


pas 


Chicago Harbor. 


Last week we reviewed very briefly the railroad part 
|of the report made to the Western Society of Eugin 
eers by its Committee on ** the Railway Problem, etc.” 
| We shall now take up, also very briefly, that part of 
| the report which has to do with the harbor. 
The harbor proper of Chicago 1s the Chicago River 
and its branches. Entering from the lake one goes a 
little less than a mile west, then passes up the North 
| Branch northwesterly and up the South Branch south- 
The total development of this harbor is 20.7 

miles and it has The Calumet 
| Harbor in South Chicago has about six miles of dock- 


westerly. 
37.6 miles of dockage. 


age. This latter has been developed for 16 ft. of water 
‘and a width of 200 ft., but the harbor proper admits 
| at low water vessels drawing but 14 ft. 
The Committee has brought together many figures 
going to show the importance of lake commerce in 
general, its great influence in controlling the cost of 
transportation, and the amount of the commerce of 
Chicago harbor in particular. It appears that in 1889 
the registered tonnage of vessels arriving and clearing 
at that harbor was 10,267,831; the freight handled was 
10,112,528 tons. The tonnage of the port was about 90 
per cent. of that of the foreign commerce of New York, 
53 per cent. of the total tonnage of I ondon, and 72 per 
cent. of that of Liverpool.* In seven months of 1891, 
from May 9 to Nov. 28, the total of eastbound shipments 
from Chicago was 4,265,934 tons, and of this the lakes 


carried 63.4 per cent. These few figures are sufficient 
to show the importance of Chicago's water borne com- 
merce, which is 15.59 per cent. of all the trade of the 
Great Lakes. 

But the work now doing on the lake channels will 
| give 20 ft. of water from the east end of Lake Erie to 
the west end of Lake Superior and the foot of Lake 
Michigan; indeed it is not improbable that a depth of 
21 ft. will shortly be obtained. The Committee holds, 
therefore, that if Chicago is to lead in the commerce of 
the Great Lakes its marine terminal facilitie. must be 
improved; for if Buffalo and Duluth take vessels draw- 
ing 18 and 20 ft., while Chicago can only admit ves- 
sels drawing less than 14 ft., cheaper rates will"prevail 
between those ports than becween either of them and 
Chicago. In fact, lower rates both for wheat and coal 
are now given between Buffalo and Duluth than between 
Buffalo and Chicago, although the distance 1s }11 miles 
greater and vessels going to and from Lake Superior 
must pass through the lock at Sault Ste. Marie. It is quite 
likely that the Committee is right in the importance 
attached to the necessity of providing for deep draft ves- 
rels at Chicago; yet it may be that the Lake Superior 
rates can always be made cheaper on account of the 
greater certainty of return loads. For a vast amount 
| of coal must be carried to the west end of Lake Su- 
| perior to be distributed throughout the north west. 
| The Committee suggests four ways in which the 
| harbor of Chicago may be improved. 


"* The Committee does not state what part of the Chicago 
tonnage is smal! craft plying frequently between local ports. 


~ 
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1. The river may be deepened and widened; the 
present bridges replaced by more commodious ones, or 
the streets carried under the river by tunnels. 

the lake front and 
lighters used for the work in the rivers. 
3. The Calumet River and lakes may be improved 


2. The harbor may be made on 


and other interior channels made in that directior. 
the North 
the entrance through 


4. New entrances may be made to and 
South branches of the river and 
the main river abandoned by lake craft and all kind of 
vessels that cannot pass under the bridges. 

The first plan is not approved by the Committee. 
The region immediately south and west of the rivers 
is the most congested part of Chicago, and is becoming 
more crowded daily by the rapid building of high 
the number of 


people per square foot of area, and access to this region 


buildings, which increase materially 
is dificult enough now. The rivers are crossed by 48 
drawbridges, which, during the business hours, swing 
incessantly, and are an intolerable obstruction, not 
only to street traflic but to shipping in the harbor. 
One of the 
to get rid of bridges. 
hand, to 
involve 


situation is 
the 
harbor 

Ex- 
water. 


the imperative needs of 
the se 


carry the 


swinging On 
traffic 
lowering the 

isting but 17 ft. 
To take these roofs down to 22 ft. and their grades 
down to 40 ft. would 
the bottom of the tunnel to 
involve approaches one-quarter of a mile long. 


the 
level. 


under 
tunnel 
below 


other 
would 
low 


tunnels are 


necessitate a rise of 54 ft. from 
the would 

This 
bridges and tunnels of 


street, which 
would give a total length of 
considerably more than one-half a mile, The Commit- 
tee thinks the mere statement of such a proposition is 
to rule it out as simply impracticable. It would mean 
the city. Other 
improvements to accommodate vessels 400 ft. long and 
20-ft. draft 
tion of the river front, which is now lined with valua- 
ble fact, that there is 


rebuilding a large part of necessary 


would involve a considerable reconstruc- 


buildings. It is said, in not 


another water way in the world, navigable for marine 
commerce, that passes through property of such value, 

The second proposition also has serious objections. 
There is not 


One of these is its enormous cost. space 


front to give room for the ships 
and the that 


eta deve lopme nt of ck ck 


enough on the lak 


and sites for the buildings industries 


require dock facilities. To g 


front to accommodate the shipping of the port would 


necessitate building an inclosed harbor far out into 


deep water. Furthermore, it is suggested that the use 
of lighters for work in the river would increase freight 


rates between Chicago and Buffalo at least 50 per cent, 


Another objection is the cost and difficulty of com- 
munication between the railroads on one side and the 
water front on the other. One of the Committee, Mr. 


Randolph, dissents from this part of the report and 
advocates the lake front harbor. 
The third proposition is objected to on various 


grounds. One of these is that it would lead to an 


extension of th population of Chicago across the 


{indiana state line, where properties would ¢ 


beyol the 


ape 


legitimate taxation and be control of the 
Chicago Board of Health. 

Finally, the fourth proposition is the one which the 
It is prop sed to establish new en- 
the 


branches for 


Committee favors 
North and South bran 
these 
to their junction, Thus 


trances to ths hes and close 


bridges on the main river and on 
some distance north and south 
essalily 


which must be be crossed by 


be transferred to the parts of the 


the channels 
draw-bridges would 
city which are not densely crowded and still leave the 
shipping port, as it now is, in the heart of the city. 
We confess 
a temporary expedient, nor do we see how it will do 


that we do not see how this is more than 
away with the use of lighters for the business which is 


now transacted in the busy parts of the present harbor. 


One of the objections to the lake front harbor 
is, that transferring the docks at which lake- 
going vessels lhe, from the river to the lake 
front will work injury to vested interests, The 
same objection would apply in some degree to the 
fourth proposition which would transfer the lake 
steamer docks from the main river and the lower part 
of the North and South branches to parts more 
distant from the crowed regions of the city. Of 


course this has been carefully considered by the Com- 
mittee, but the report does not make plain to one not 
very familiar with the ground the advantage in this re- 
spect of the fourth scheme over the second. 

Allin all the report which we have thus hurriedly 
passed under review is an admirable one, and will be 
read with deep interest by many engineers w ho are not 
likely to have any direct relations with the Chicago 
improvements. It isa sientific study of one of those 
gigantic problems which can arise only in a country 
| where the growth of cities passes In rapidity and extent 


‘beyond all human foresight. 
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Trying to Force a Carrier to Help Its Competitors. 


The decision of Justice Field in the United States Cir- 
cenit Court for Oregon, in the suit which was brought 
against the Northern Pacific by the Union Pacific to 
compel the former to take freight from Portland to 
Puget Sound on more favorable terms, which was brief- 
lv reported in our last week’s issue, was in favor of the 
Northern Pacific. The suit in this court seems to have 
been rendered necessary because the Lower Court had 
taken an unsound position on the subject, for there is 
little orno law in Judge Field’s decision which had not 
already been well set forth in previous decisions. In 
this case the Union Pacific demanded that freight 
hrougbt by it from the East to Portland be taken by the 
Northern Pacific thence to Tacoma, etc , without trans- 
shipment, the latter road to pay mileage on the cars, and 
advancing the transportation charges. A similar de 
mand was made concerning through tickets over the 
same line. The claim was based on three points: (1) es 
tablished custom; (2) the Interstate Commerce Law 
‘third section) and (3), the Northern Pacific charter, 
granted by Congress July 2, 1364. 

Judge Field. of course, shows very readily that the 
conduct of through business depends on mutual agree 
ment; that aroad cannot be compelled to favor a com 
petitor at its own expense. The Union Pacific had, ap 
parently, abandoned the idea of getting the Northern 
Pacific to join in through rates on this freight and was 
ready to submit to local rates from Portland north 
ward, but desired to run cars through with less friction 
im order to better foster business. The Northern Pacitic 
made the defense that it had sufficient freight cars of its 
own. Judge Field says that if it bad nota sufficient 
supply, or if the freight were liable to injury by trans 
ferring, the law should enforce the payment of ‘‘ the 
nsual mileage * on cars, asthe practice is a reasonable one. 
This is only a side issue in the case, but it is to be noted 
in passing that the Judge fails to distinguish between 
“usual mileage” rates and fair mileage rates. 

The advancing of charges on the freight is of course 
entirely voluntary, and the Judge easily shows it to be 
so. The Union Pacific fails to make out that the North 
ern Pacific shows undue preference to any other connec- 
tion, and therefore fails to support its second point. It 
appears that where the freight comes from apoint west 
of Omaha, the Northern Pacific is willing to pay mile 
age on the Uniou Pacific cars, but the Court decides 
that this discrimination is not unreasonable, at least 
that no proof of unreasonableness has been adduced. 
The provision in the second subdivision of the third sec 
tion of the Interstate Commerce Law that a road need 
not grant its facilities to acompetitor affords strong 
implied justification of the Northern Pacific’s position, | 
and the Court points it out as such, 

The section of the road's charter relied upon by the 
Wnion Pacific is that requiring the company to permit 
other roads to form “running connections” with it 
onfairterms. The court decided that “running connec 
tions " does not mean trackage rights or anything of 
that kind unless so expressed in unequivocal terms; 
that the term simply means reasonable arrangements as 
to the time of arrival and departure of trains and as to 
facilities of interchange. This seems a rather narrow 
view of the question, for ‘“‘running connection” might 
very plausibly be claimed to mean through billing and 
ticketing, with friendly arrangements as to through 
cars, ete.; but even under this view the Northern Pacific 
would have the better position, as indicated by the de- 
cision on the other points. The essential question in the 
whole case is, shall the Union Pacific, after getting com- 
petitive business away from the Northern Paciftie at 
Omaha, or east of there, have the right to carry it 1,500 
or 2,000 miles parallel to the Northern, and then ask the 
atter to assist in delivering the goods or passengers at 
destination, at the competitive rates. English law has 
partially favored an affirmative answer to this question 
in some cases, but all American decisions of importance 
have been the other way. 


In the recent message of President Pellegrini, of 
Argentine, it is stated that during the past year 1,201 
miles of railroad have been opened for traffic, the total 
length of the lines now in operation being 7,631 miles. 
The State owns 632 miles, guaranteed companies 2,404 
miles, the Provinces 918 miles and private companies 
3,587 miles. There are Z8 railroads open to traffic, and 
their lines continue to extend gradually. There are 22 
conceded railroads in vonstruction under a national 
guarantee, but happily the greater portion of them will 
continue merely as projects. Railroad concessions 
without guarantee have lines in con truction, or under 
survey, aggregating 3,1534, miles. The President 
further states that the nation has paid $16,000,000 gold 
in guarantees “without exacting the fulfillment of the 
obligations of the railroad companies.” Meanwhiie tak- 
ing the receipts of the railroads up to date, and deduct 
ing the percentage which ought to have been discounted 
from the amount of the guarantees paid in full, the re 
sult is that the companies are indebted to the nation 
more than $10,000,000 gold, in respect of the 
proportion of receipts which they have retained 
without the right to do so. It is proposed to exact 
a return of 50 per cent. of the gross receipts of the rail- | 
roads to the government. The River Plate Railway 
News remarks upon this that “ when the clouds of ad- 
versity settled down on the country the government | 
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thought it expedient to revive an old claim against the 
guaranteed railways. although a law of 1888 
had declared that claim to be abandoned.” 
demonstrating the folly of subsidies to railroads, which 
bring the government into the position of a practical 
supervisor of their affairs in a very clear way, and ought 


to set an example to the whole of South America of the | 


un wisdom of building roads which are not demanded by 


commerce. It is noticeable that the best paying roads 
in Argentine are those which do not enjoy a guarantee, 
and, furthermore, which scarcely calls for comment, 
these are likewise the most intelligently managed roads 
in the republic 

The presentsystem of State Railroads of Bosnia-Herze 
govina, which now comprises 319 miles of 29.9 in. gauge, 
is the development of the military roads built during 
1876-78. Since that time much labor and time have been 
expended in replacing the temporary military construc 
tion by more permanent works. 
roads which is of special interest isthe use of the Abt 
rack system for a total lengthof 11.7 miles insix dis 
tinct parts. The locomotives used on this divi 
sion of the road have _ four 
which are 


cylinders, two of 


outside the frames and drive three 
pair of ordinary driving wheels, while the other two are 
inside the frames and above the other pair of cylinders, 
and drive the two axles carrying the spur wheels which 
gear with the rack. The frame which carries these rack 


axles is supported directly upon the other driving axles, 


in order to maintain a constant distance for the gearing. | 


On the other divisions of the road, six-coupled engines 
are used, which are chiefly remarkable for the very com- 
plicated system of link connections, which is used to 
bring the leading and trailing axles radial on curves. 
We have never 


protested against the advertising 


signs on the stations of the New York elevated railroads | 


and in the cars, although serious objections may be 
made to them, both practical and esthetic. Nor have 
we ever complained of the defilement of the lovely land 
scape bordering the Pennsylvania LKailroad between 
New York and Philadelphia by huge pilladvertisements; 
but we do most seriously object to a proposition which 
is now under consideration for erecting huge advertis 
ing signs along the Snez Canal. It is said that the gov 
ernment at Alexandria is considering a proposal from an 
English tirm for the privilege of putting up hoarding 
foradvertisements along the canal; and further, that if 
the enterprise succeeds in a small way, these hoardings 
will be extended on both banks between Port Said and 
Suez. Whata desecration! We shall expect to hear 
that Cooke & Sons or Willing have asked the privilege 
of putting advertisements on the immortal ruins on the 
Island of Phile. 


NEW PUBLICATIONS. 

Descriptive lndex of Current Engineering Literature 
Volume 1, 1884 to 1891 inclusive. Chicago: Board of 
Managers of the Association of Engineeriog Societies, 
John W. Weston, Secretary, Lakeside Building Pp 
176, large octavo: cloth, price $2.50; half Jeather, $3.50. 

Many of our readers are familar with the Mont bly In 

dex to Current Technical Literature published in the 

Journal of the issociation of Engineering Societies, 

Those who are not familiar with this index ought to be 

It is an alphabetical, topical index, covering a very lar 

field of applied science in the current periodical publica- 

tions in the English languaze. Under each title is a 

short note giving some notion of the extent and value of 

the article indexed. This index was begun in October 


h 


1884, and has been carried onevery monthsince. 1 


not only included current literature, but the entire pro- | 


ceedings of the American Society of Civil Engineers 
the Society of Mechanical Engineers and the Association 
of Engineering Societies have been indexed. The same 
is true of the files of some of the periodicals. This index 
has been prepared under the direction of Prof. J. B. 
Johnson, who has been aided from time to time by sev 
eral gentlemen. Recently it was decided to collect the 
index as it had appeared in the Journal by gathering 
the items under their proper heads and extending the 
cross references, and the result is the present volume. 
If this venture is successful other volumes will be issued 
as the material accumulates, although the theory of the 


| management is that once in seven years will he often 


enough. 

The editor of the index expresses the hope that it 
will be appreciated for what it contains rather than 
criticised for what it lacks. We have been familiar 


| with the index from its beginning, and have known the 


financial limitations under which the work has been 
done, and considering those limitations it is a very suc- 
cessful and creditable piece of work. In fact much of it 
has had to be done by volunteers, and in the nature of 
things the original scheme of the index has had to be con- 
tracted because it was impossible to tind volunteers, 
other than Professor Johnson himself, who would keep 
up regularly and systematically their reading and in- 
dexing of those periodicals that were assigned to them. 
For this reason the German and French periodicals 
which Were in the earlier days of the enterprise quite 
fully indexed have, we believe, pretty nearly dropped 
out of the index now ; but as a means of referring to en- 
gineering and allied subjects as treated in the periodical 
literature of the English language, this work is not 
only unrivaled, but it is unique. 


Argentine is | 


The only feature of the | 
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| TECHNICAL. 
Manufacturing and Business. 

A mortgage of $1,500,000 from the Burton Stock Car 
Co, to the Atlantic Trust Co., of New York, was filed 
| last week. 

National Car Door Co., of Decatur, Ill. has been 
| chartered by R. E. Pratt, F. M. Pratt, S. W. Grosh. The 
capital stock is $50,000. 

The Baltimore Malleable Iron & Steel Castings Co. 
completed its first delivery of malleable castings last 
week and the works at Charles and Wells streets, Balti 
more, are now running regularly. Patrick Kennedy is 
President and Michael Flynn Vice-President. 

The Builders Iron Foundry, of Providence, R. L., is 
| now finishing and assembling for the U. S. 


(rovern 
| meat for coast defense 43 twelve-inch breech loading 
rifled mortars, making, with those tinished under a pre 
vious contract, 73 guns of this type from the works of 
this company. 

The Ingersoll-Sergeant Drill Co., of New York, pub 
| lishes a letter from Joseph Dolan, a contractor of Potts 
| ville, Pa., in which ke reports some tunnel driving on 

the York Farm Tunnel, on the Lehigh Valley, near 

Pottsville, where, Curing June, he drove a heading of 

333 ft. of tunnel, using the Ingersoll Sergeant drills ex 

clusively. 

\rrangements have just been completed for the ere« 

| tion of a Pintsch gas works at Toledo of 400 cars capac 
| ity. This plant will be able to supply gas to the Lake 
Shore & Michigan Southern road for all cars running 
between Toledo and Chicago and Toledo and Buffalo, 
and also to the cars of the Wabash and the Cincinnati. 
Hamilton & Dayton. At the Pintsch plant at Chicago. 
during the mowth of June, gas was supplied to 2,761 
cars, exclusive of the Chicago & Northwestern, which 
owns and operates its own plant. 

rhe plant of the Jackson Bridge & Iron Co., whose in 
| corporation was noted last week, will begin running 

about July 15. There are three buildings at jackson, 

Mich., the main building, 116 « 180 ft.; the template 
| shop, 34 =x 74 ft., and the office 20 40 ft. 

finished, and the machinery is now nearly all in position 


The shops are 


The company will manufacture steel, iron, wood and 
combination bridges and roof trusses. The officers are 
| J. H. Sairs, President: H. Maasberg, Vice-President; T 
H. Scott, Secretary and Treasurer, and W..J. Reed, En 
gineer. 
New Stations and Shops. 
rhe Delaware, Lackawanna & Western is to build a 
large local freight station at Broad street, Newark, N.J 
Two new stations are to be built on the New York 
division of the Central Railroad of New Jersey. One to bs 
constructed of stone at Danforth Avenue, Greenville 
N.J., will cost about $20,000. The other at Jackson 
Avenue, Jersey City, will be of wood and will cost $46,0%, 
Iron and Steel. 


The Thomas Iron Co, announces a reduction of $1 a 
ton in the price of pigiron. Nos. 1x and 2x northern 
pig are now $l5 and $14 a ton respectively. 


The Rail Market. 


Steel Rails.—There is very little change in the Eastern 
market. Probably the most interesting event is the sale 
of about 3,000 tons of 67 Ib. rails, which have been held 
in storage, part at Troy and part at Jersey City, for 
about four years. The mills are busy, but orders are 
chiefly for small lots. and prompt delivery. Quotations 
are $30 at mill and $30.75 at tidewater. It is reported 
that the orders in the Chicago market have exceeded 
those of previous weeks. Weekly orders have averaged 
about the same for the past two months, and nothing of 
importance has developed of late. Quotations continue 
the same, as follows: For rails, standard sections, $31@ 
$31.50; iron and steel splice bars, 1.70@1.80c.; track bolts, 
hexagon nuts, 2,60@2.70c.; and spikes, 2.10@2.15c. 


The Philadeltphia—New York Canal. 
The United States Senate Committee on Commerce 
submitted a report July 7 on the bill authorizing a sur 
vey to be made for a ship canal from Philadelphia to 
New York Bay. The report is to the effect that the ar 
guments both military and commercial in favor of such 
acanalare so many and so conclusive that an imme 
diate examination ought to be made. This canal is 
spoken of as a link in an interior waterway from New 
York to the Gulf, which would be of great strategic im 
portance in case of war. The committee thinks there is 
enough commerce in sight now which would use thé 
canal to warrant its immediate construction. 
Shocks at Rail Joints, 
Experiments have recently been made in Germany to6 
determine the extent of the shock-producing tendency 
of the spaces at the rail joints, a well preserved length 
of side track being used for the purpose. Notches were 
cut in the rail heads at points directly over the cross 
ties, measuring 3 mm. (0.12 in.) in depth and from 15 te 
30 mm. (0.6 to 1.2 in.) in width, and trial runs with a lo- 
comotive and observation car were made over the section 
thus prepared. It was found that observers on the en 
gine experienced distinctly noticeable shocks only with 
the 30 mm. notches, while observers stationed alongside 
the track could scarcely discern the special noise pro- 
duced by the passing wheels. Increase of speed seemed, 
if anything, to diminish the noise and the magnitude of 
the shocks. The instruments in the observation car 
| failed to give any records, though they clearly showed 
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the influence of every rail joint in even a comparatively 
new section of track. From this it is concluded that the 
shocks to the cars and engines when the wheels pass 
over rail joints are probably due mainly to the defective 
character of the joint fastenings and the consequent 
lack of stiffness at the rail ends, and not to the spaces 
hetween them. 

The Holden Liquid Fuel Burner. 
in our issue of Feb, 26, 1892, appeared a description of 
the Holden system of burning liquid fuel as applied to 
the locomotive ‘* Petrolia,” on the Great Eastern Rail- 
way of England. The system consists essentially of 
hurning the liquid fuel in connection with a thin bed of 
coal which is placed on the ordinary trates. The only | 
ehanges made in the firebox are that there is a firebrick 
protection in front of the tube shaft extending from the 
usual brick arch down to the grates, and the location of 
two oil burners, ope on either side of and below the 


firedoor, provision being made for them by the insertion | joints, is in considerable use for locomotive work ; 


of two tules through the water legin which they are 
placed. Ano oil tank on the tender and suitable pipe 
connections complete the arrangement. The change 
from oil to coai can be made at will upon the road while 
running, and it is thought that it will be especially 
valuable for engines running through cities where it is 
desired that there shall be no smoke production while 
they are within the city limits. Mr. Geo. L. Fowler, of 
53 Broadway, New York, is the American agent of Taite 
& Carlton tor the application of this system in locomotive 
and stationary boiler practice. 
The New Toronto Union Station. 
\ conference took place last week between the City Coun. 
cilof Toronto, Vice-President Shaughnessy, Judge Clark 
and R. M. Wells, for the Canadian Pacific, and Edmond 
Wragge and John Bell, for the Grand Trunk, at which 
the plans and details ot the Esplanade agreement were 
finally adopted without material change. The plans of a 
new union station were accepted. Halfa million dollars 
will be expended on the new union station buildings, of 
which the present buildings will form a part. The en- 
trance will be from Front street on a level, and passen- 
gers will not have to cross any tracks. The buildings 
will be of red brick with stone facings. 
Buffalo Grade Crossing Problem. 


Messrs. E. L. Corthell, of Chicago, and Augustus W. 
Locke, of North Adams, Mass., have been called to 
Buffalo to act with General Field, Chairman of the Board 
of Public Works of the city, as a board of consulting 
engineers to consider the grade crossing problem. This 
beard has been appointed by reason of the opposition of 
the residents of a certain portion of the city tothe plans 
as already prepared by the grade crossings commis- 
sioners. 
Consolidation of Car Companies, 


The Michigan-Peninsular Car Company has been incor. 
porated in Illinois, although its principal place of busi- 
ness and office will be in Detroit. Itisa consolidation 
of the Michigan Car Co., the Peninsular Car Co., the 
Detroit Car Wheel Co., the Michigan Forge & Iron Co. 
and the Detroit Pipe & Foundry Co. The capital stock 
of the new concern is $8,000,000; $5,000,000 eight per cent. 
cumulative preferred stock and $3,000,000 common stock. 
in addition tothe share capital $2,000,000 first mort- 
gage five per cent. 50-year bonds will be issued, and have 
already been subscribed for. The directors and their asso- 
ciates have subscribed for $4,000,000 of the capital stock. 
Public subscriptions have been asked through the New 
York Guarantee & Indemnity Co. for $4,000,000 of the 
preferred stock. One million dollars of the common 
stock will remain unissued in the treasury of the com- 
pany, to provide for the future enlargement of 
the plant. The business will continue under the 
existing staff management, the officers and directors of 
the old companies becoming officers and directors of the 
new compauy. The directors of the new company are 
Hon. James McMillan, Detroit; Hugh McMillan, Detroit; 
William C. McMillan, Detroit; Frank J. Hecker, Charles 
L. Freer and Watson M. Freer, former officers and 
directors of the consolidated companies, and Hon, 
Russell A. Alger, Detroit; George R. Turnbull, Second 
Vice-President New York Guaranty & Indemnity Co., 
New York, and Matthew Addy, President Addyston 
Pipe & Steel Co., Cincinnati. The Michigan Car Co. 
the Detroit Car Wheel Co. and the Michigan Forge 
& Iron Co. have been largely owned and con- 
trolled by Senator McMillan for some _ years, 
but the Peninsular Car Co. has been an 
entirely independent interest. The output of the 
Michigan Car Co. for the last three years has been as 
follows: 6,124 cars in 1889, 10,000 cars in 1890, and 7,027 
cars in 1891, and the output of the Peninsular Car Co. 
has been close to these figures. The yearly capacity of 
each of the two car works is stated at 10,000 cars, and 
the prospectus of the new company gives the daily ca- 


pacity of the combined works as nearly 100 cars. The | 


Michigan Car Co. was established in 1864 and the Penin- 
sular Car Co. in 187%. The yearly capacity of the Detroit 
Car Wheel Co. is stated at 120,000 wheels. The companies 
employ 5,000 men. The property covers 83!¢ acres of 
ground, of which 7844 acres are owned by the company, 
and five acres leased in perpetuity, wholly located within 
the city of Detroit. Eight acres are on the Detroit River, 
having a system of piers and extensive wharfage. Seven 


railroads touch the properties, viz.: Grand Trank, Lake|the Laks Shore will establish block signaling from | erating costs are expected to be low, and to amount to 
Shore & Michigan Southern, Michigan Centrai, Flint & \ Buffalo to Chicago. A committe has recently been East | not more than 40 centimes per day for each loom, 
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Pere Marquette, Detroit, Lansing & Northern, Detroit, ‘looking into the various systems, but we believe that 
Grand Haven & Milwaukee and Wabash. The reales- nothing has been decided upon definitely. The story is, 
tate, working plant, machinery and appliances have that the committee is very favorably disposed toward a 
been appraised at $5,605,787 and the cash assets at $1,- track circuit system, and it is said also that important 
297,000. The prospectus states that the present net yards and stations where there are many switches and 
earnings are at the rate of $1,100,000 a year. The officers signals to be moved wil! be equipped with a pneumatic 
of the several compauies estimate that the consolidation system. 

will result in an annual saving of more than $100,000 in 


oe The Rules of Interchange, as revised at Saratoga in 

The Rothhorn Rack Road. June, and which are to go into effect on Sept. 1, 1892, 
On June 16, in a heavy rain, the celebration of the open- will be ready for distribution about July 25, and they 
ing of the Brienzer Rotbhorn Rack Railroad took place, | will be furnished at the same rates as heretofore, viz.: 25 
The upper station is 2,232 metres above the sea level | copies, $1.00; 50 copies, $1.75; 100 copies, $3. A less num 
and 1,682 above the lower station. 


M. C. B. Association’s Rules and Instructions. 


ber than 20 copies at five cents per copy. Postage will 
Iron Cement. be added in all cases when sent by mail. There will be 
no printing on the cover except “‘Revised 1892,” unless 
ordered and specitied,in which case the additional 
printing on the cover will be charged additional at cost 
The air brake and signal instructions, as approved at 
the Saratoga Convention will be reprinted and bound in 
a pamphlet form, 4in. by 6in., containing 36 printed 
pages, and held for sale by the secretary. The coverand 
the size wil) be such as to make this pampbliet readily 
Double Deck Ferry Boats for the Central of New | distinguishable from the Rules of Interchange, besides 
Jersey. which there will be printed on the cover the words “Air 
The Central of New Jersey has contracted for two dou- brake and signal instructions. 1882." There will be no 
ble deck ferry boats, with screw propellers, from the otber printing on the cover unless it be ordered and 
Harlan & Hollingsworth Company, of Wilmington, Del., | specified. These books wil! be furnished at the same 
the boats to be ready in January. The plans have not rates and under the same conditions as the Rules of 
yet been settled on several points, but the boats will be Interchange. Additional printing on the cover will be 
158 ft. long over all, 54 ft. wide over the guardsand 32 charged at cost. 
ft. beam. The screws will! be 14 and 30 in. by 32 in. Each 
boat will have two compound engines and the boilers The Pintsch gas lamps, which are in almost universal 
will be 8 ft. in diameter and 18 ft. tong. 


The “Vulcan” iron cement, made by Bliveu, Carrington 
& Co., of New York, for making steam and gas tight 


under the smokestack collars, on the joints of the steam 
| pipes in the smokestack, front ends, covering sunken 
bolt heads, etc. It adheres readily to metallic surfaces, 
making firm and perfect joints. 


Car Lighting. 


use in cars ou the Coutinent, are adjusted to burn much 
Jess gas and produce less illumination than as used in 
}this country. It was partially for this reason that in 
troduction of compressed gas was for many years slow. 


rll of a Betaining Wall. 

On July 8 in Memphis a portion of a stone retaining 
wall fell, crushing a sleeping car which was standing 
below it. The conductor and porter who were sleeping : 
in the car at the time were killed. The mass which able to read © ony where is the and 
fell waa very large. The City Engineer of Memphis, Mr, | "5 Utilize the evening hours. Here the gas is used 
Niles Meriwether, is reported as having said that it spe freely, and haha the progress that has been made 
was a particular fine piece of masonry. It was of Bed- is the construction of Pintech gas plants te a Ebscatiel 
ford limestone, built after the designs of Mr. J. L. parse of the country, together with marked improve 
Frazier, Superintendent Newport News & Mississippi ment Che almest light 
Valley. Its height varies from 20 to 2 ft. and has a and has led te valivonds to the adeptton of — = 
batter of lin 12. The wall stands on a cement founda- Provement. abere are at present more than Cralizeada 
tion 5 ft. 10 in. wide. The bluffin its rear had been ex- of our country using this gen. 

cavated, leaving a triangular prism back of the wall 10 A Wire Cutter and Pipe Wrench. 

ft. wide at the top, which was filled with loose earth | The accompanying illustrations show two of the latest 
from the the neighboring streets. Several buttresses | productions in smal! appliances of the Billings & Spen 
were built from the rear of the wall. The damage to the | cer Co., of Hartford, Conn. Fig. 1 is the Billings ‘wire 
masonry is estimated at $25,000, 


while passengers are eager for such alight as will en 


Signaling and Interlocking. 
The Hall Signal Company bas acquired a controlling in 
terest in the Johnson Railroad Signal Company, and 
hereafter the business of those two companies will be 
carried on for the mutual advantage of both. Theor 
ganizations will be kept distinct as heretofore, but each 
company will solicit business and take orders for the 


other, and the mechasical work of the Hall company 
(as distinguished from electrical work) wil! be done at 
the shops of the Johnson company. At a meeting held | eytter. 
last Monday the following officers of the Johnson Rail- 
road Signal Company were elected: President and Gen- 
eral Manager, Charles R. Johnson; Vice-President, rim, and two which are inclosed. It also hasan adjust 
William P. Hall; Treasurer and Assistant General | able gauge, so that wire can be cut accurately to any 
Manager, Henry Johnson. Mr. H. M. Sperry remains |jength. The total length of the tool is 10 in. 
as General Agent of the Johnson company. The Hall 
company says thatit has been actuated solely by com- 
|mereial motives in making this purchase, wishing to 
| take advantage of the excellent reputation of the Jobn 
son company for good work and to continue its efficiency 
by keeping the organizationintact. It isthe intention 
to increase largely the working capital of the Johnson 
company to handle its increasing business. In the last 
| half year the Hall company has taken contracts to the 
value of over $500,000 and the Johnson company of over 
$200,000. The consolidated concerns will now control the ’ 
Sykes system and the Bezer *“ Lock and Block” sys- ¥" 
tem and will be prepared therefore to do manual block | are drop forged of tool steel, aud the handies of machin 
signaling work of the most advanced character. The ery steel. This wrench offers many advantages over 
New York office of the Johnson company remains forthe similar tools, being simple in design, of few parts, and 
present at 47 Broadway and that of the Hall company at good workmansbip and finish. A special feature of su 
50 Broadway. periority is found in the fact that no matter how large 
or small the size of pipe for whichit is adjusted, the 
angle of the jaws always remains the same. The total 
length is 14 in., and it is made to take pipe from \ in. to 
in. 


The uses for which this tool has been designed 
can be readily seen from the cut. It is drop forged from 
tool steel, and provided with four cutting edges on the 


Fig. 2 represents the Billings pipe wrench. The jaws 


BILLINGS SPENCER Co 
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Rapid Transit in New York. 

Thursday, July 7, the General Term of the Supreme 
Court of New York confirmed the report of the special 
commission which wasappointed to pass upon the plans 
of the Rapid Transit Commissioners of New York City. 
[t willbe remembered that the special commission ap 
pointed by the Court recommended building the new 
rapid transit railroad on the lines, and according to the 
| plans, laid down by the Rapid Transit Commissioners, 
all of which are now very familiar to our readers. This 
decision of the General Term stands in lieu of the con 
sent of the property owners. Unless a successful appeal | transmission scheme would, therefore, seem to have at 
can be made from the decision, which is not likely, the 


, “ St. Etienne a promising field. The preliminary prep 
next step will be to offer the franchise for bids accord-| grations for the supply of the electric current and ac 


cessories are said to have been already completed. The 


Electricity for Driving Looms, 
At St. Etienne, the centre of the silk ribbon industry, 
of France, a project is now being considered of operat 
| ing the numerous hand looms, distributed all over the 
town, by electricity. There are something like 18,000 
such hands looms in the houses of the working people, 
while in the local factories there are only about 5,000 
looms driven by steam power. The proposed electric 


| ing to the detailed plans and specifications which the 
| Commission must now prepare. generators are to be driven by water power available 

Block Signaling on the Lake Shore. from the reservoirs of the city water works, which af 
We have quite autbentic information to the effect that | ford a head of over 80 metres (about 263 feet). The op- 
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Causes of Deterioration of Rubber. 

In a recent paper on the vulcanization and decay of rub- 
ber, by Mr. W. Thompson, are some statements which 
may throw new light on the deterioration of rubber hose 
used in railroad service. Copper salts have an injurious 
effect upon india rubber, and as such salts are some- 
times used in dyeing rubber goods black, this may fre- 
quently account for their decomposition and hardening. 
Metallic copper in contact with rubber causes oxidation 
and hardening of the gum, although no appreciable 
amount of the metal enters intoit. Zine does not in 
any way affect the rubber. Oil containing even small! 
amounts of copper coming in contact with rubber goods 
is highly injurious. There is also an acid in linseed oil 
which rots the cloth. All oils, except castor oil, exert a 
detrimental effect upon rubber. One of the evidences 
of decomposition is the evolution of astrong odor. When 
a piece of blotting paper is placed over decaying rubber 
it becomes discolored by some of the emanations, which 
does not occur when the rubber is in good condition. 
From this it appears that volatile substances are emitted 
during the oxidation which produces the hardening of 
india rubber. 


THE SCRAP HEAP. 
Notes. 

The Interstate Commerce Commission has notified the 
railroads that the monthly statements required for the 
past two years need not be made after July 1. 

The time-table in the Broad Street station at Phila 
delphia now shows 250 inward and 255 outward trains 
daily (except Sundays). This is claimed to be the largest 
time-table of the kina in the country. 

The Railroad Commissioners of Maine will meet Aug. 
2and 3 to receive applications for the approval of steam 
heating in passenger trains, all approvals heretofore 
issued having expired July 1. Manufacturers as well as 
railroad cOmpanies will be heard on the above date. 

The Governor and the prison inspectors of the State of 
Tennessee have entered suit against the Tennessee Coal, 
Iron and Railroad Company for $147,000 lease money due 
for thé time 500 convicts were not allowed to work by 
the East Tennessee miners, expenses of recapturing the 
released convicts and for maiutaining guards and 
militia. 

A bridge of the Alabama & Vicksburg Railroad, 5 
miles from Meridian, was carried away onthe &th by a 
freshet, and several miles of track was washed out. The 
bridge is said to have been ft. long. A washout oc- 
curred at the same time on the Alabama & Southern, 
north of Meridian, and on the Mobile & Ohio, both sides 
of that city. 

The Denver railroads have coutracted to store 775 cars 
during the Knights Templar conclave in that city in 
August. These cars include Pullman, Wagner and 
Worcester sleepers and a number of dining and bag 
gage cars attached to special trains. The cars are all 
located and the exact spot which each is to occupy is 
indicated on maps at the railroad offices. 

No trains have been run into Birmingham Ala.. over the 
Columbus & Western for nearly two months on account 
of the burning of the Coosa Mountain tunnel. The volume 
of gas in the tunnel has been so great that it has been 
practically impossible for men to work in it in order to 
extinguish the fire and open the tunnel. A force of men 
is now at work sinking a shaft from the top of the moun 
tain into that part of the tunnel where the gas prevails 
most, 

Sixteen cf the principal railroads of Michigan, those 
chartered under the general law, have to pay taxes 
amounting to $534,257 this year as against $478,828 in 
181, the Richardson law passed last year having changed 
the method of assessment. It is now based on gross 
earnings. The Michigan Central, the Lake Shore & 
Michigan Southern, the Detroit, Grand Haven & Mil 
waukee and certain small roads, working under special 
charters, do not become subject to the law uutil next 
year, 

The San Francisco papers say that a trainload of pas- 
sengers was kept in the cars from 1:15 a. m. until morn- 
ing, on July 5, by the Southern Pacific, becatise the 
company was too shiftless to run a special boat from 
Oakland to San Francisco. The overland train due in 
Oakland at 9:45 p. m. arrived about 3!¢ hours late; the 
regular ferryboat had made its last trip for the night, 
and so the passengers, many of them in day cars, were 
held within three miles of their destination until the 
next regular boat, 

The workmen employed in the Northern Pacific car 
shops at Edison (Wash.), are indignant over the with 
drawal of the free work train that has run heretofore 
between the shops and the city (Tacoma). The company 
will carry the men for 5 cents, but the latter think they 
ought to ride free, or, at all events, not to pay more than 
5 cents for the round trip. The men claim that the road 
is trying to compel them to buy iots in Edison, in which 
certain officers of the road are intereste1.—Seattle Tele 
graph. 

The Empire State express breaks its own record so 
often that close attention is required to keep track of it. 
On July 4 it ran from Syracuse to Rochester, 81 miles, in 
74 minutes, equal to 65%¢ miles an hour. Thirty-three 
minutes’ lost time was made up between Syracuse and 
Buffalo, 

The time of the fastest train between Denver and 
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Ogden, over the Denver & Rio Grande, has again been 


shortened and is now 25 hours and 10 minutes. 

One of the regular passenger trains of the Philadel- 
phia & Reading now runs between Kaighno’s Point, op- 
posite Philadelphia, and Atlantic City, N. J., 55!¢ miles, 
in one hour. The train has made this time regularly of 
late with eight cars. 

Foreign Notes. 


According to official report, Middle-European uniform 
time was adopted throughout Wiirthemberg, Germany, 
on April l of this year. Its use, it is stated, is general, 
and not confined simply to the railroad service. 

Che building of a partial rack rai‘road, to connect one 
of Vienna’s suburbs—Neustadt—with the summit of 
the Schneeberg, is under consideration. The road is to 
be of the ordinary type from Neustadt to Puchberg, a 
distance of about 16 miles, but from there to the 
mountain top it is to bave a rack rail. 

Messrs. Nobel Bros. recently put down a new oil well 
at Baku whose yield per 24 hours is stated to be from 
500,000 to 800,000 poods (1 pood about 35 Ibs.) A strong 
flow of oil had been anticipated, and accordingly large 
storage reservoirs had been built for its accommodation. 
These reservoirs, however, after all proved insufficient 
for the enormous quantity, and the oil overflowed into 
the surrounding districts. 

Stopping railroad freight traffic on Sundays came up 
for discussion ata recent meeting of German railroad 
men,at Bromberg. Itis proposed to stop all freight 
trains from midnight on Saturday until 6 A. M. on Mon- 
day. The trains are to remain, during this period, at 
the respective stations reached by them at or after mid 
night on Saturday, and their crews are to be sent home 
by the earliest available passenger trains, to return on 
Monday. 


Spanish-American Notes. 


The government of Nicaragua has enacted a law mak- 
ing the metric system standard in that republic after 
Jan. 1, 1893. 

The annual report of the South American Steamship 
Co., whose line serves the ports between Valparaiso and 
Panama, shows net earnings for 1891 of $408,831. A divi- 
dend has been declared of 10 per cent. upon the capital, 


which is $3,500,000, 

The gross receipts of the Trans-Andine Railroad, Ar 
gentine, from February to December, 1891, amounted to 
$102,249, while the working expenses reached $176,820, 
rhe government owes the company $165,000 guaranteed 
interest for the year. 

It is stated that an American sanitary engineer is to 
be engaged by the Brazilian government to make plans 
for the proper sanitation of the port of Santos, where 
such immense loss of life and damage to commerce have 
been caused by the recent scourge of yellow fever. 

So far this year the earnings of the Buenos Ayres & 
Rosario Railroad exhibit an increase of 33 per cent. upon 
an increased mileage of 83 percent. The Central Argen 
tine, with a 10 per cent. increase of mileage, also shows 
a 33-per cent. gain upon the earnings for the same period 
of 1591. 

A contract has been made with the government of 
Honduras for the construction of a railroad running for 
80 miles nearly east and west on the Atlantic coast, be 
ginning at a point known as La Ceiba or La Cangrejal. 
The concessionaires are Col. Chas. H. Taylor, of Chicago, 
and another American, Mr. J. M. Imboden, resident in 
Tegucigalpa, together with severel natives of Hon 
duras. The project is part of a large fruit growirg 
scheme. 

There is renewed agitation in Argentine for the con- 

| struction of a railroad up the valley of the Rio Negro, 
and when Argentine finances are in better condition so 
that new railroad projects may be thought of, this will 
undoubtedly be one of the first to merit consideration. 
The Rio Negro flows from the Andes in the territory of 
Nequen, southeastwardly to the Atlantic, emptying 
some distance to the south of Bahia Blanca. The valley 
is a very fertile one, and its development might mater- 
ially aid in carrying out the plan for a southerly route 
across the Andes via the Antuco pass to Talcahuano, 
Chili. 

The exportations of iron and steel for railroad use 
from Great Britain to Argentine amounted to £280,100 for 
the first five months of 1591, against £41,767 for the cor- 
responding period of the present year. ‘There has been 
a corresponding falling off in almost all metal manufac 
tures exceptin barand angle irons, and in galvanized 
sheet iron, the increase in the latter having been from 
£30,000 to £82,000. While there has beena decrease of 
106 per cent, in the imports of structural meterials, it is 
noticeable that there has been an increase of 36 per cent. 
in textile fabrics alone, and heavy gains in general mer 
chandise, 


World’s Fair Notes. 


The Lilinois Central has reduced the terminal charge 
on exhibits from eight cents to six cents per 100 lbs. The 
Baltimore & Ohio is expected to make a similar reduc- 
tion. 

The Westinghouse Co. has begun active work on the 
contract for electricity on the grounds by placing incan 
descent lights in the woman’s building. The iron arc 
light posts are 18 ft. high, and there will be between 800 
and 1,000 of them on the grounds. 


The French government has made application for 
three railroad tracks, on which it intends to exhibit 
three trains with equipments asused on the French 


railroads. The administration of Prussia will make a 
railroad exhibit. 


It appgars that the Baltimore & Ohio, the New York 
Central, and the Pennsylvania will be the only Ameri- 


can railroad companies to make extensive independent } 


displays at the World’s Fair. These roads will exhibit 
mauy of the modern features of the best types of 
American railroading as well as historical exhibits. 


The test of launches for use on theinterior waterways 
in the exposition grounds closed Tuesday. Four steam 
and four electric boats entered into competition. Two 
gas boats, one driven by hydrocarbon gas and the other 
by naphtha, were also tested. No boat entered.in the test 
failed. All of them ran 10 hours at the rate of speed 
specified, and all gave satisfaction. The engineer who 
conducted the test reports that any boat of the 10 tested 
would fill the requirements and would give good service. 
Nothing unusual or unknown was developed in the test 
of the four steam launches. The electric boats did as 
well as was expected. They stood all the tests of tilting, 


of turning, backing and quick stopping. The cwo naphtha | 43,309,178; passengers killed, 15; 
llevel crossings, 131; number of 


| launches tested were not entered for competition. 
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The rainfall during June, which amounted to 10%¢ in., 
prevented work during 18 of the 30 days, and so the con- 
struction work at the fair grounds did not advance very 
rapidly. The average number of men employed on 
working days was 6,542 for the month. All but two of 
the principal building’, the manufacturing and ma- 
chinery buildings, are practically finished. The carpen- 
ter work isin progress on the former building and the 
iron work on the machinery hall. Tbe contractors are 
beginning to build the roads and walks through the 
grounds. About 30,000 cubic yards of dredging has been 
done on the interior water ways and the contract will 
soon be let for about 120.000 cubic yards of dredging 
around the naval exhibit. The pile driving is finished for 
the peristyle, music hall and casino, and the floors. 
The carpentry and iron work ol the government build- 
ing is finished. The bnilding is inclosed and interior 
painting and plastering is in progress. In the mid- 
way Plaisance the natatorium is nearly finished. Most 
of the pile driving for the sliding railroad is doneand 
the right of way is being cleared for the intramural rail 
road. The floor is being laid on the second permanent 
bridge spanning the lagoon. During June 90,000 paving 
visitors were admitted to the grounds. The highest daily 
attendance thus far was 12,038 on May 29. 

Group Rates in England. 

The case of Phipps v. the London & Northwestern is 
an illustration of the working of the “grouping” clauses 
of the Railway and Canal Traffic Act, 1888. B. and 1. 
were traders who possessed furnaces 71 and 80 miles 
respectively from the iron market by the London & 
Northwestern. They were served also by a branch line 
of the Midland, and were by this route equidistant from 
the market. The charges to both were the same, but 
the London & Northwestern, in order to secure some of 
the traffic of B. and I. for themselves, grouped them to- 
gether under the Act and charged them a revised rate 
equivalent to 0.95d. per ton per mile for B. and 0.84d. 
for 

The appellant was 60 miles from market by the 
London & Northwestern, but without access to an- 
other railroad, and was charged 1.05d, per ton, per mile. 
He thought the advantage given to B. and I. was an 
undue preference, such as is prohibited by the Railway 
and Canal Traffic Act of 1854, and brought his grievance 
before the Railway and Canal Commissioners, who de 
cided against him. On appeal this desision was confirmed 
and the Lord Justices in giving judgment said that 
this was not an undue reference, and that the question 
as to whether a preference were undue or not was one 
of fact, to be determined according to the circumstances. 
There was nothing in either of the Acts to exclude con- 
siderations of competition among the circumstances, 
and there was no reason why the local situation of a 
trader who has the advantage of two competitive routes 
should not be considered as well as the local situation 
of one who bas the advantage of proximity to the mar- 
ket. 


A Proposed Magnesium Light for Light-Houses. 
A magnesium light for light-house and other similar use 
has been proposed by Professor Schirm, of Berlin, Ger 
many, and experiments with it are said to have been made 
with the co-operation of the German Navigation Society 
of Hamburg. From the accounts given it would appear 
that the lightis produced by burning benzine vapor, 
which, in issuing from a special form of burne 
with ita certain proportion of finely divided magnesium. 
A small flame of great intensity is said to be produced. 
The whole apparatus, however, would seem to be rather 
‘omplex in arrangement, so that its practical value, for 
the present, would appear to be in some doubt. 


A Railroad School. 


At a meeting of the Engineers’ Association of Vir- 
givia, beld in Richmond July 4 and 5, Mr. Hermann 
Crueger. Chief Clerk to the Chief Engineer of the Nor- 
folk & Western, read a paper on a ‘National Railroad 
Training School.’ His netion is, that the school should 
have a preparatory department, in which pupils shonld 
be taught the common English branches, and that in the 
higher departments they should be taught railroad en- 
gineering, mechanical and civil, railroad accounts and 
other details of operation and management. He would 
have the boys admitted selected carefully for both men 
tal and physical qualifications. 


Carries 


Land Slide in Italy. 


4 landslip, involving serious loss of life, occurred on 
the morning of June 24 between the Monte Sasso and 
Marzabotto stations on the Bologna-Florence Railroad, 
which passes through the Apennines. The news was 
taken to Bologna by a train which returned to Monte 
Sasso a few moments after quitting the station. It had 
itself had a narrow escape. The driver's attention had 
been arrested by a strange rumbling noise, which in- 
creased into a terrific roar, and he had been able to put 
on the brakes and stopthe train just in time to save it 
from going forward along the line on which huge masses 
of earth and rock were crashing from the mountain 
side. The fall was of immense dimensions.—The Times 


The First United States Patent. 


As of interest in connection with the history of patents 
in the United States it may be mentioned that the first 
patent granted to an inventor in this country was re 
ferred to in a speech of ex-Senator Waddleigh, of New 
Hampshire, in the Forty-fifth Congress. He said: *‘ An 
intelligent gentleman of my own state bas referred me 
to an Act of the General Court of Massachusetts Bay, 
passed in 1646, granting to one of his ancestors, Joseph 
Jenks, the exclusive right of making and selling his im- 
proved scythe for the term of 14 years. That, I think, 


was the first patent granted to an inventor in America.’ 


The improvement referred to changed the short, thick. 
straight English scythe into the longer, thinner, curved 
implement, with stiffened back, now in use. 


Canadian Railroad Development, 

The Minister of Railways has laid before the Dominion 
Parliament a report showing the railroad mileage in 
Canada, and other statistics relatimg to the railroad sys- 
tem up to Jan. 1, 1892. In 1842 there were 16 miles of 
railroad in operation; in 1852, 212 miles; 1862, 2,110 miles: 
1872, 2,508 miles; 1882, 7,530 miles, and in 1892, 14,000 
miles. Miles of road completed Jan. 1, 1892, 14,633; sid 
ings, 1,665; miles of stee! rails in main line, 13.869; iron, 
764. Capital paid (including the four following items) 
$816,622,758; government bonuses paid, $147,165.432; 
governnient loans paid $21,201,314; government subscrip- 
tions to shares paid, $300,000; municipal aid paid, $13,- 
792,509; earnings, $43,192,099; operating expenses, $34.- 
960,449; net e&rnings, $13,231,649; passengers carried, 
13,222,568; freight carried tons, 21,753,290; train mileage, 
number of guarded 

unguarded level 
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i | 
crossings, 8,708; number of overhead bridges, 94; | spring. A new bridge will be erectcd shortly at St.| employment of the company at the time of the acci 


number of level crossings of other railroads, 193; 
number of junctions with other roads 297; number junc- 
tions with branch lines, 187; number of engines owned, 
1,800; hired, 50; sleepers and parlor cars owned, 125; 
hired, 17: first-class cars owned, 815; hired, 31; seeond 
class and emigrant cars owned, 609; hired, 15; number 
of baggage, mail and express cars owned, 53; hired, 25; 
number of cattle, box and freight cars owned, 30,740; 
hired, 3,625; platform cars owned, 14,325; hired, 289; 


coal and dump cars owned, 3,437; hired, 122, The nom- | 


inal paid-up capital of Canadian roads is as follows: 
Ordinary share capital, $238,769,386; preference share 


capital, $101,000,400; bonded debt, $292,291,653. The aid | 


voted by the Dominion Government amounts to $142,- 
934,780, and the land grant of the Dominion Government 
promised to roads under construction is 146,791,274 acres. 
Mineral Production of Canada, 

The report of the Geological Survey to the Dominion 
Government shows that during the past four years the 
annual mineral production of Canada has largely in- 
creased, The value of the coal output has increased 
from $4,758,500 to $7,792,175. The nickel industry has 
been established within that period, and last year the 
output was valued at $2,775.976. The production of cop- 
per has increased from $342,345 to $1,338,780. Other 
minerals, excepting gold, also show an increase. 


The Mechanical Engineering Teachers’ Association. 

About a year ago an association having the above 
name was formed “to determine upon, and to secure by 
co-operation, the best courses of study, and the general 
adoption of methods of instruction, leading to the high- 
est efficiency of schools of mechanical engineering.” 
There are fourteen names given in the list of members, 
and the second annual meeting is called at Rochester, 
N. Y., on Aug. 18, 1892. "There are members, honorary 
meu.bers and juniors. The first must be teachers of 
mechanical engineering of three years’ standing, and 
have received a degree from some institution of learning; 
the second are to he men of eminence who have favored 
mechanical engineering, while the third class takes in 
teachers who have received no degree. 


The Zone Tariff in Hungary. 


The royal Hungarian railroad commissioners have 
just issued a pamphlet, with detailed, tabulated figures, 
designed to show the results which have been reached 
by the adoption of the zone tariff. The benefits of this 
tariff, according to the report in question, are to be 
looked for, not alone in the financial returns, but fully 
as much in the development and growth of general 
traffic. In this respect, it would appear the zone tariff 
has fully satisfied all expectations which were enter- 
tained of it 

As to the financial outcome, it is stated that for the 
year 1800 there was, under the working of the zone tariff, 
an appreciable increase in the total expenditures, but 
that this was more than counterbalanced by the larger 
receipts due to (he greater number of passengers carried. 
It is claimed that 54 per cent. of the net receipts is 
directly attributable to the new form of tariff, so that, it 
will be seen, the latter might be saddled with quite a lor 
of additional expenses before the balance in its favor 
would be wiped out. 


LOCOMOTIVE BUILDING. 


The Great Northern has received 20 of the 50 consoli- 
dation engines ordered from the Brooks Locomotive 
Works. 


The Schenectady Locomotive Works have delivered 14 | 


freigbt and switching engines to the Chicago, St. Paul, 
Minneapolis & Omaha, and will soon complete the 
other six included in the order. 

The contract for the 45 engines for the Lake Shore & 
Michigan Southern was let last week to the Brooks 
Locomotive Works. Five of the engines are to be six- 
wheel switching engines, 18 x 24 in. cylinders, weighing 
about 92,000 Ibs.; the balance are of the 10-wheel type, 
17 24 in. cylinder, having a total weight of about 10%,- 
000 lbs. Ten of them are freight engines, with 4 ft. 6 in. 
wheels, and the balance are engines of duplicate con- 
struction, except that 5-ft. wheels are used and changes 
made necessary by increased diameter of wheel. The 
engines with the larger wheels are intended to be used 
for the World's Fair passenger business during the com- 
ing year, in contemplation of which the boilers have 
been sufficiently strengthened so as to permit carrying 
a steam pressure of 180 lbs. The freight engines are to 
carry 160 lbs. Teh time of delivery of engines with the 
larger whee! is in January, 1893, the freight and switch- 
ing engines about July and August, 1883, 


CAR BUILDING. 


The Great Northern has recently _ into service 175 
Rodger ballast cars, built by the Wells-French Co. These 
cars are equipped with the New York air brakes. 


BRIDCE BUILDING, 


Carleton County, Ont,— Engineers have gone to sur- 
vey the site fora new bridge to span the Jock Kiver, 
Carleton County, Ont. 


Crawford County, Pa.—The Pittsburgh Bridge Co. 


has the contract to rebuild all the bridges in Crawford | 


County. The work will, it is reported, cost about $200,- 
000. 

Kalamazoo, Mich.—The City Clerx received bids 
this week for furnishing and erecting an iron bridge 
over the Kalamazoo River at East avenue, the super- 
structure to be built according to Theodore Cooper's 
specifications of 1890, class A, and to consist of one span 
of 60 ft., with a roadway 25 ft.in the clear and two 
sidewalks 5 ft. each in the clear. 


Minneapolis, Minn.—The Edge Moor Bridge Works 
have completed the steel bridge for the Great Northern, 
across the west channel of the Mississippi River. 


New Brunswick, N. J.—The Pennsylvania has agreed 


to change the plans of the new iron bridge now being | 


constructed across the Raritan River at New Bruns- 


wick. The objection raised by several manufacturers | 


along the water front was that the limited waterway 
would cause an overflow along the westbank. The span 
will be made 250 ft. 


Orwell, Ont.—Tenders are called for the erection of a | > 
bridge over the Catfish Creek, on the town line between 
the townships of Yarmouth and Malahide at the vil- | 


lage of Orwell. 


Norbert, and all along the Morris and Brandon branch 
many bridges wil! be replaced by more substantial struc- 
tures. 


Port Elgin, Ont.—Tenders are called for the con- 
struction of a stee! bridge over Mill Creek in Port Elgin, 
consisting of two spans of 130 ft. and 40 ft. respectively, 
with concrete piers. Height of bridge, 30 ft.; roadway, 
e ft.; bridge to carry 1,200 Ibs. of rolling load per lineal 
oot. 


Woodbury, N.J.—The contract for the new $10,000 


bridge over the creek at Woodbury has been awarded to | 


B. F. Sweeten & Son, of Camden, N. J. 


RAILROAD LAW-—NOTES OF DECISIONS. 


Powers, Liabilities and Regulation of Railroads. 

In Pennsylvania it is held by the Supreme Court that 
a railroad may appropriate so much of the least valuable 
part of another railroad company’s yard as may be nec- 
essary forthe support of an elevated road, when the 
proposed terminus cannot otherwise be reached, and 
compensation can easily be made, and public neces- 
sity demands the appropriation.’ 

In a case in the Supreme Court of the United States 
the defendant railroad having a discretion as to the 
location of the route of its road, constructed its road 
through Y., an established county-seat, and the largest 
and most prosperous town in the couaty and along the 
line of the road for many miles, and stopped its trains 
there, but did not build a station. After completing its 
road four miles further, to North Y., a town laid out on 
unimproved lands of its own, it there erected a station, 
and ceased to stop its trains at Y.. which resulted ina 
rapid increase in size of North Y., at the expense of 
Y., which as rapidly dwindled. On an application fora 
mandamus tocompel defendant to erect and maintain 
astation at Y., and stop its trains there, it appeared 
that North Y. had become by far the most important 
town in the county, and that the surrounding com- 
munity were better accommodated by a station at that 
place; that a station at Y. would not pay expenses; that 
there were other stations on the road furnishing suffi 
cient facilities for the country south of North Y.; and that 
North Y. had Been made the county seat by act of the 
legislature. The Supreme Court decides that mandamus 
being predicated upon the facts existing at the time of 
rendering judgment, that ii was erroneously issued, the 
facts not bringing the case within the power of the court 
to grant relief.” 

In California the Supreme Court rules that where a 
ra‘lroad has built its road on a strip of land dedicated as 
a highway by the owner, it isentitied toan injunction to 
restrain the destruction of its track over such strip by a 
grantee cf the land who asserts ownership thereto be- 
cause it was never actually used as a highway. 

In Louisiana it is held by the Supreme Court that, as, 
under the laws of Louisiana railrcad companies are not 
compelled to fence in their tracks, it is not negligence to 
fail to fence a trestle over a small canal in an open field 

where there is no public road or general thoroughfare, 
and that if a railroad which is not required by law to do 
so voluntarily fences a part of its track this will rot im- 
pose upon it the obligation to fence more of it.* 

In a case in the Supreme Court of the United States 
the act incorporating a railroad company, and a mort- 
| gage given by it, restricted the lien of the mortgage to 
real and persona! estate “appurtenant to or necessary 
for the operation of said main line of railroad.” Subse- 

uently land was granted to aid in the construction of 
the road, but the line was not definitely fixed until 10 
years thereafter, when (he mortgagor transferred all its 
rights, etc., to another road, which located the line, and 
received patents for the land. Jt did not appear that 
the mortgagor company ever did anything to earn or ac- 
quire any title to any part of the land granr, or that the 
mortgage was executed with any reference to such 
grant. The Supreme Court bolds that the land grant 
did not pass under the mortgage as an “ appurteoant,” 

In New Hampshire it is decided that when a railroad 
has sublet a leased line contrary to the covenant of the 
lease, a receiver will not be appointed in an equity suit 
brought by the lessor to enforce a forfeiture of the lease 
when it appears that the lessor is responsible, and is 
operating the road. 


Injuries to Passengers, Employes and Strangers. 

In Maryland a passenger with a round-trip ticket be- 
tween W. and P. handed it to the conductor, who tore 
the coupons apart, and, by mistake, punched the wrong 
one. He then wrote upon the back of it, **Canceled by 
mistake,” and returned it, saying that it was all right. 

| This was not according to the rules of the company, and 

| on the return trip the passenger, after refusing to pay 
additional! fare, was ejected from the train. The Court 
of Appeals rules that he was entitled to damage for the 
unlawful interference with his person and the indignity 
to his feelings. 

| In New Yorkin action by a passenger against a railroad 

|company for money stolen from him while asleep in a 
sleeping-car, it appeared that the only employé kept on 
the car while it ran from New York to Boston, making 
eight stops on the way, was a man who acted as a con- 
ductor, porter and boot-black. The Court of Appeals 
rules that defendant had not exercised due car in pro- 

| tecting its passengers while asleep.* 

In Georgia the plaintiff who was employed asa brake- 
man on defendant's freight train, in attempting to get 
upon a car moving at about two miles per hour, after he 
had put bis foot into the stirrup on the side of the car, 
and caught the catch with his hand, was knocked from 
the car by a mail crane situated near the track, and in 
jured. The mail crane was far enough from passing 
freight cars for a person to pass between, and witnesses 
had seen men swing on the ladders on the outside of 
cars, and pass safely. The Supreme Court bolds that, in 
an action for such injuries, a nonsuit was properly 
granted, as it did not appear that the crane was so lo- 
cated as to be dangerous to employés when engaged in 
the line of their duty.’ 
| The ourt of Appeals of New York lays it down that a 
|railroad company owes no daty to a brakeman in its 
employ to ballast storage or switch tracks so as to pre- 
| vent his foot being caught between the ties.'° 

In Ohio it is laid down by the Supreme Court that it 
is not negligence per se for a railroad company to adopt 
|}a device for coupling cars, not before in use on its road, 
| withont discarding those already in use by it, although 
e use of the two together may be more hazardous 
an would the use of either alone.,'' 

In Texas, a railroad employé, who worked by the day 
| in a bridge gang, and lived in a car provided by his em- 
| ployers, was injured in a collision after his day's work 


dent.'” 

In North Carolina, it is laid down by the Supreme 
Court that when a railroad leaves, in building its road, 
masses of rock detached by blasting. along its track. 
some of which fall on the track causing an accident in 
which a brakeman was injured, the danger is not one 
with knowledge of which the trainmen are chargeable, 
where, when on the train, they are on a level with the 
rock, which does not look dangerous from that point; 
and they will not be held to have assumed the risk, un- 
less knowledge is proved. 

In Massachussetts the piaintiff, while running along 
the pier in the performance of his duty as superintend 
ent of defendant's drawbridge, was injured by breaking 
through a board which was fair on top, but had rotted 
away underneath. He had occupied the position for 
three or four vears, and was well aware of the general 
defective condition of the pier. A few days before be 
called the proper officer's attention to it, saying that 
somebody would get burt unless it was repaired, but 
did not complain on his own account or offer to leave. 
He was told that it would soon be fixed. It is held by 
the Supreme Judicia! Court that he assumed the risks 
of his employment. and was not excused because of the 
promise to repair.'* 

In New York the plaintiff was injured while engaged 
as a brakeman in coupling an engine toacar. He testi- 
fied that when he attempted to remove the draw-pin it 
became fastened, and he stumbled against a pile of cin- 
ders on defendant's track and hurt his band, and that 
the drawheads of the car and engine being of unequal 
height, be should bave been supplied with an S link to 
make the coupling, instead of a straight link, which was 
given him. ‘The evideace did not show how long the 
cinders had been on the track, who put them there, or 
that defendant knew they were there, or the cause of 
the pin becoming fastened. The Supreme Court rules 
that plaintiff failed to show that his injury was caused 
by defendant's negligence. 

In New York the plaintiff railroad company delivered 
to defendant on a side track a flat car loaded with lum- 
ber. Defendant unloaded part of the lumber, and left 
the balance overnight without replacing the cross pieces 
to hold it on the car, and during a heavy wind storm it 
blew off, and, obstructing plaintiffs main tracks, de 
railed its train, causing serious injury thereto. Plain 
tiff had no watchman at the place. The Court of Ap- 
peals rules that plaintiff owed no duty to defendant to 
watch and take care of the car, and was entitled to act 
upon the assumption that defendant would perform its 
duty in properly securing the lurober, and for its negli 
gence in such particular was entitled to recover. 


! Pitts Junction R. Co. v. A. Val. R 
20, N. P. Co. v. Territory, 12 8. C. R 
‘So. Pac. R. Co. v. Ferris, 28 Pac. |! 


. Co, 23 Atl Rep., 313, 
ep., 283. 
fep., S28. 


‘B.C. & M. K. Co. v. 


*Carpenter v. N 
T..V.&G 
'* Finnell v. D., L. & W. 

Pittsburgh & L. E. 
& G.N. R. Co. 
Bean v. Western N.C. 
Lewis v. & N. E.R 
Welch v.N Y.C.& H. R.R Co., 17 N. Y. 342. 
N.Y., L. E. & W. v. Atl. Ref. Co., «9 N. E. Rep., 829. 


MEETINGS AND ANNOUNCEMENTS, 


Dividends. 


Dividends on the capital stocks of railroad companies 
have been declared as follows : 

Central of New Jersey, 1% percent., payable Aug 1. 

Central Pacific, | per cent., payable Aug. 1. 

Huntingdon & Broad Top Mountain, 1% per cent. on 
the preferred stock, and 1 per cent. on the common 
stock, payable July 25. 

Long Island, quarterly, 1'4 per cent. 

Louisville & Nashrille, semi-annual,2 per cent., pay 
able Aug. 1. 

Mahoning Coal, 3 per cent. on the common stock, pay - 
able Ang. 1. 

Nashville, Chattanooga & St. Louis, 1 
Aug. 1. 

Pennsylvania & Northwestern, semi annual, 3 per 
cent. 

Toledo & Ohio Central, quarterly, 1 per cent. upon the 
common stock, payable Auw. 25. 

Wheeling & Lake Erie, quarters, 1'¢ per cent. on the 
preferred stock, payable Aug. 15. 

Stockholders’ Meetings. 

Meetings of the stockholders of railroad companies 
will be held as follows: 

Chicago & West Michigan, special, Grand Rapids, 
Mich., Aug. 16, to authorize the purchase of the Chicago 
& North Michigan, 

Cincinnati, Hamilton & Dayton, special, Cincinnati, 
O., July 18. 

Little Falls & Dolgeville, annual, Dolgeville, N. Y., 
July 20. 

Marquette, Houghton & Ontonagon, annual, Mar 
quette, Mich, July 21 

Marquette & Western, annual, Marquette, Mich., 
July 21. 

Mineral Range. annuai, Hancock, Mich., July 21. 

Toronto, Hamilton & Bufialo, special, Aug. 9. 

Upper Coos, Lancaster, N. H., Aug. 6, 


4 per cent, 


Technical Meetings, 

Meetings and conventions of railroad associations and 
technica! societies will be held as follows: 

The American Association of General Baggage 
Agents will hold its next annual meeting at Mackinac 
Island, Mich., July 20. 

The New England Railroad Club holdsregular meet 
ings, atthe United States Hotel, Beach street, Boston, 
Mass., on the second Monday of each alternate month 
commencing January. 

The Western natlway Club holds regular meetings on 
the third Tuesday in each month, except June, July and 
August, at the rooms of the Central Traffic Associa- 
tion in the Rookery Building, Chicago, at 2 p. m. 

The New York Railroad Club holds regular meetings 
on the third Thursday in each month, at the rooms of 
the American Society of Mechanical Engineers, 12 West 
Thirty-first street, New York City, N. Y. The nex¢ 
meeting will be Sept. 15, 

The Ventral Kaiiway Club meets at the Hotel Ire 
quois, Buffalo, the fourth Wednesday of Jaxuar-y, 
March, May, Septemberand November. 

The Nortawest Ratiroad Ciub meets on the first Cetur 


Portage La Prairie, Man.—The Northern Pacific is | was done, and while in his car, engaged with his own | day of each month, except June, July avd Augvs:, in 
replacing the bridge atthe Portage carried away last | affairs, The Supreme Court rules that he was in the! the St. Paul Union Station, at 7:30 p. m, 
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The Northwestern Track and Bridge Association meets 


on the Friday following the second Wednesday of 
March, June, September and December, at 2:30 p. m. in 
the directors’ room of the St. Paul Union Station. 

The American Soci: ty of Civil Engineers holds its regular 
meetings on the first andthird Wednesday in eack month, 
at the House of the Society, 127 East Twenty-third street, 
New York. 

The Boston Society of Civil Engineers holds its reguiar 
meetings at the American House, Boston, at 7:30 p. m., 
on the third Wednesday in each month. 

The Western Socwty of Engineers holds its regular meet- 
ings at 78 La Salle street, Chicago, at 8p. m., on the 
first Wednesday in each month. 

The Lngineers’ Club of St. Louis holds regular meetings 
in the club’s room, Laclede Building, corner Fourth and 
Olive streets, St. Louis, on the first and third Wedne: 
day in each month. 

The Lngineers’ Club of Philadelphia holds regular meet- 
ings at the House of the Club, 1,122 Girard street, Phila- 
delphia, on the first and third Saturday of each month. 
The annual meeting is held on the third Saturday in 
January. The club stands adjourned during the months 
of July, August and September. 

The Engineers’ Society of Western Pennsylvania holds 
reguiar meetings ou the third Tuesday in each month, at 
7:30 p. m., at its roomsin the Thaw Mansion, Fifth street, 
Pittsburgh, Pa. 

The Engineers’ Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each month 
in the rooms of the Literary Clnb, No. 24 West Fourth 
street, Cincinnati. 

The Civil Engineers’ Club of Cleveland holds regular 
meetings on the second Tuesday of each month, at 8 
p. m., inthe Case Library Building, Cleveland. Semi 
aa meetings are held on the fourth Tuesday of the 
month. 


The Engineers’ Club of Kansas meets in Room 
a 


200, Baird Building, 0., on the second 


Monday in each month. 


The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
[he Association headquarters are at Nos, 63 and 64 
Baxter Court, Nashville, Tenn. 

The Denver Society of Civil Engineers and Architects 
holds regular meetings at 36 Jacobson Block, Denver,Col.., 
on the second and fourth Tuesday of each month, at & 
o'clock p. m., except during June, July and August, 
when they are held on the second Tuesday only. 

The Civil Engineers’ Society of St. Paul meets at St. 
Paul. Minn., on the first Monday in each month. 

The Montana Society of Civil Engineers meets at 
Helena, Mont., at 7:30 p.m.,on the third Saturday in 
each month. 

The Civil Engineers’ Association of Kansas holds reg- 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m. 

The American Society of Swedish Engineers holds 
meetings at the club house, 250 Union street, Brooklyn, 
N. Y., «nd at 347 North Ninth street, Philadelphia, on 
the first Saturday of each month. 

The Engineers’ Club of Minneapolis meets the first 
Thursday of each month in the Public Library Building, 
Minneapolis, Minn. 

The Canadian Society of Civil Engineers holds regu- 
lar meetings at its rooms, 112 Mansfield street. Mon 
treal, P. Que., every alternate Thursday except during 
the months of June, July, August and September. 

The Association of Civil Engineers of Dallas meets 
at 803 Commerce street, Dallas, ‘lex., on the first Friday 
of each month at 4 o’clock p. m. 

The Technical Society of the Pacific Coast holds reg- 
ular meetings at its rooms in the Academy of Sciences 
Building, 819 Market street, San Francisco, Cal., at 8 
o clock bp. m. on the first Friday of each month. 

The 7acoma Society of Civil Engineers and Architects 
holds regular meetings on the third Friday of each 
month, in its rooms, 201 and 202 Washington Building, 
Tacoma, Wash. 

The Engineers and Architects’ Club of Louisville holds 
r+ gular meetings on the second Thursday of each month, 
a’ 8 o'clock p. m., at its rooms in the Norton Building, 
onisville, Ky. 

The Association of Engineers of Virginia holds reg- 
i. ar meetings at Roanoke, on the second Saturday in 

»ich month, at m., except the months of July and 
\Luzust. 


ansas City, 


PERSONAL. 
Mr. J. P. Thompson, General Freight and Passenger 
\ rent of the Buffalo, Rochester & Pittsburgh, resigned 


week. 


~The Hon. Roscoe I., Bowers, one of the Maine Rail 
e»ti Commissioners, died suddenly of heart disease at 
1 s home in Saco on July 7, aged 57 years. 


-Mr. D. J. Danell. Mechanical Engineer of the Lilinois 
Central Railroad, has been appointed Mechanical Engi- 
neer of the Illinois Steel Company's works at South 
Chicago. 

Mr. W. Howard White, C. E., has changed his resi 
dence from New York City to Redlands, Cal. He expects 
to make the latter place his home, and will practice his 
profession there so far as opportunity offers. 


-Mr. J. M. Whaling, Auditor and Traftie Manager of 
the Atlanta & Florida for the last few years, resigned 
ast week and has been succeeded by Mr. Algee, of At- 
lanta, who was Auditor of the road several years ago. 


-Mr, W. J. Reilly, formerly Purchasing Agent for the 
Buffalo Rochester & Pittsburg, has received an appoint- 
ment ia the office of Charles G. Heald, General Manager 
fsbo Chicago & West Michigan, at Grand Rapids, 
Mich, 


—Mr. A. P. Boller, the distinguished bridge engineer, 
is lying seriously ill with typhoid fever. His friends and 
physicians think that the period of actual danger has 
passed, but at the best he cannot be out for several 
weeks yet. 


-Mr. George W. Perkins, of Farragut, la., is the Re- 
publican nominee for State Railroad Commissioner. He 
is a prosperous farmer, and has served two terms in the 
State Senate. He was born in New Hampshire, but has 
lived in Fremont County for over 21 years, being now 
about 59 years old, 


A good many of our readers have known of the 
serious illness of Mr. C. Johnson, President of the 


Johnson Railroad Signal Co., and his friends have been 
for some time quite anxious about him. Weare glad to 
be able to say that he is nowimproving. He is still in 
the Aaoatarn, where he has been for a number of 
weeks. 
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-Mr. J. A, Edson has been appointed Superintendent 
of the main line of the St. Louis Southwestern, succeed- 
ing Mr. T. W. Kennan. Mr. Edson has been Superin- 
tendent of the Texas lines for some time, having the title 
of Second Vice-President and Superintendent, and his 
successor in that office is Mr.J. W. Dickinson, at present 
Superintendent of Car Service, with office at Texarkana. 


Mr. Edward Ford, Roadmaster of the Columbus & 
Western division of the Central of Georgia, has been ap 
pointed Superintendent of the Scuth Bound road, a line 
extending from Columbia. 8S. C.,to Savannah. He suc 
ceeds Mr. G. D. Wadley, who was appointed General Su- 
perintendent of the Central of Georgia. Mr. Ford has 
been Roadmaster of the Central of Georgia for five or six 
years. 


The April issue of the Journal of the Association of 
Engineering Societies contains a very interesting and 
appreciative Memoir of Mr. S. M, Felton, who died Jan 
24, 1889. A fairly good portrait is also given. The 
memoir is by Mr. Thomas Doane and Mr. Charles 
Harris, and has been written from ample personal 
knowledge. At the time of Mr. Felton’s death we pub 
lished a considerable sketch of his career, and we men 
tion this memoir now for the information of those of 
our readers who are especially interested in its subject. 


Mr. W. C. Irwin, formerly Chief Engineer of the 
Cleveland, Cincinrati, Chicago & Indianapolis, expects 
to soon return to railroading, his health being now 
quite restored. Mr. Irwin was connected with the en- 
gineering department of the old “Bee Line” for nearly 
30 years,and was for several years Chief Engineer. 
When the road was consolidated with the “Big Four’ 
he became Chief Engineer of Maintenance of Way of the 
Cleveland, Cincinnati, Chicago & St. Louis, but resigned 
in December, 1890, on account of ill health. 


Prof. J. B. Johnson, Washington University, St. 
Louis, Mo., has Jeft the firm of Johuston & Flad, Con 
sulting Engineers. The business of the firm will be car- 
ried on by Mr. Edward Fiad. Professor Johnson's rea 
sons for withdrawing from the firm are simply the great 
pressure of other work. Besides his duty at the Univer- 
sity he has a great deal of laboratory work, particularly 
in the government timber tests which he has been 
carrying on for some time, as our readers know. He 
is also getting ready for the press a new book on bridges. 


ELECTIONS AND APPOINTMENTS. 


Altoona & Phippsburg Connecting.—The President 
of this road is Samuel P. Langdon, Rullitt Building, 
Philadelphia, and the directors are William P. Davis, 
Robert S. Reed, J. H. Wheeler, Isaiah Mattock, George 
Thatcher, Philadelphia, and William J. Steen, Bry n 
Mawr, Pa. 


Brantford, Waterloo & Lake Erie.—James N. Young 
has been appointed General Manager, vice A.J. Nelles, 
his headquarters being at Brantford, Ont. 


Central of Georgia.--W. C. Epperson, recently ap 
pointed Superintendent of the Southwestern Division, 
has been appointed Superintendent of the Chattanooga, 
Rome & Columbus road operated by this company. suc- 
ceeding J. H. McKenzie, who has resigned. 

E. E. Anderson, who has been Master of Trains be- 
tween Wadley and Atlanta, Ga., has been promoted to 
the position of Trainmaster of the entire main line, At- 
lanta to Savannah, with headquarters at Savannah. 


Chesapeake & Ohio.—Charles B. Ryan has been ap 
pointed Assistant General Passenger Agent. His office 
will be at Cincinnati, and he will have charge of east 
bound passenger business. Mr. Ryan was formerly Di 
vision Passenger Agent at Cincinnati. The announce- 
ment of this appointment printed last week was incor- 
rect. 


Central New England & Western.—Benjamin F. 
Kesser has been appointed Division Passenger Agent, 
with office at Hartford, Conn. 


Chicago Junction Railways & Union Stock Yards Co. 

The annual meeting of the company was held at Jersey 
City, July 7. The following directors were elected: Chaun- 
cey M. Depew, New York; Jobn Quincy Adams, Boston; 
Euward J. Phelps, Burlington, Vt.; William J. Sewell, 
Camden; Frederick H. Prince, Boston; Frederick H. 
Winston, Chicago; Edward J. Martyn, Chicago; H. C. F. 
Childers, London, and Adolph Van Andre, London. 


Chicago, St. Paul, Minneapolis & Omaha.—Jokn J. 
Ellis, who has been acting Master Mechanic since June 
25, 1891, has been appointed Master Mechanic. 


Denver, Lakewood & Golden.—A meeting of the stock- 
holders was held at Denver, July 4. The following di- 
rectors were elected: C. C. Welch, W. A. H. Loveland, 
John C. Hodges, Jr., W. F. R. Mills, W. P. Rouse, 
George W. Middleton, Caldwell Yeaman, John L. Adams 
and B. W. Freeman. The directors elected the follow- 
ing officers: President, C. C. Welch; Vice-President. 
W. F. R. Mills; Treasurer, John C, Hodges, Jr., and 
General Superintendent, G. A. Randall. 


Duluth, Red Wing & Southern.—L. H. Stiles, as As 
sistant Superintendent, assumed charge on June 20 of 
the traffic and transportation service of this company, 
vice C. Sheldon, resigned, whose title was Superintend- 
ent and Traftic Manager. 


Duluth Transfer.—This road is now operated by the 
Calumet Construction Co., whose officers are as follows: 
O. H, Simonds, President, Duinth, Minn.; J. C. French, 
Vice-President, Sioux City, Ia.; J. A. Washburne, Sec- 
retary, Dulath; D. K. Smith, Treasurer and General 
Manager, Duluth. The officers of the railroad are as 
follows: A. Harrington, President, Minneapolis; S. 
Koutz, Vice-President, Kansas City; J. L. Cromwell, 
Secretary, Duluth. 


East Tennessee, Virginia & Georgia.—The following 
announcement was issued by the Receivers under date 
of Knoxville, Tenn., June 29: S. M. Felton is hereby ap- 
pointed General Agent for the Receivers of the company, 
and under their direction will have charge of the oper- 
ations of the Louisville Southern Railroad, a leased line 
of the East Tennessee. Virginia & Georgia. His office 
will be in Cincinnati, O. 


Elgin, Avrora & Fox River.—A meeting of the 
Board of Directors of the Company was held at Chicago, 
July 8 The following officers were elected: President, 
Wm. Grote; Vice-President, John M. Egan; Secretary, 
Henry A. Gardner; Treasury, Henry H. Evans. Mr. 
Egan, the vice-president, is President and General Man- 
eger of the Chicago & Great Western. 


Long Island.—Jobu H. Clemons has been appointed 
Superintendent of the Atlantic Division, with head- 
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quarters at Kast New York, to succeed E. K. Morris, re 
signed, 

Benjamin Norton, First Vice-President, has been ap- 
pointed General Manager also. 


Midland Pacific.—The new incorporators and directors 
of the company are: R. F, Pettigrew, Sioux Falls ; Geo. 
L. Shoup, Silver City, Idaho; Watson Squire, Seattle ; 
M. Shaughnessy, Salt Lake City; Edward L. Oppen 
heim, Herman Clarke H. M. McDonald, E. O. Quigley, 
J. A. Gaguilo and W. U. Coen, New York: S. L. Tate, 
Sioux Falls; M. McGeorge, Philadelphia, and John M. 
Corse, Boston. 


Natchez, Columbia & Mobile.—The following is a list 
of the incorporators: John S. Butterfield, Fred W. Nor 
wood and W. W. Butterfield. Chicago, Ill.; Chas. S, But 
terfield and Frank C. Avend, Norfield, Miss.; Geo. B 
Bureh and J. K. Duning, Dubuque, Iowa; E. Basosky 
R. H. Thompson and Geo, C. Haskins, Brookhaven 
Miss 

New York Central & Hudson River.—William Hen 
derson has been appointed station master of the Grand 
Central station, New York City, to succeed J. H. Frank 
lin who became general manager of the Harlem line a 
few weeks ago. 


New York & New England.—George H. Cross has been 
appointed Superintendent of the Western Division, vice 
Stephen Noonan, resigned. Headquarters at East Hart 
ford, Conn. 

New York, New Haven & Hartford.—L. M. Butler has 
been appointed Master Mechanic of the Providence and 
Worcester divisions, with office at Providence, R. I. He 
was formerly Master Mechanic of the New York, Provi 
dence & Boston. 


North Carolina.—The following were last week ap 
pointed directors for the State: A. Burwell, J. L. More 
head, T. F. Kluttz, R. W. Thomas, M. A. Angler, W. H. 
Pace and R. F. Hoke. 


Northern Pacific.—Principal Assistant Engineer W 
L. Darling bas been transferred to St. Paul, and will 
hereafter perform the duties upon the Eastern Division, 
eastern termini to Livingston, Mont., heretofore per 
formed by Division Engineer EK. J. Pearson, transferred 
to Chicago. The office of Principal Assistant Engineer 
at Helena, made vacant by Mr. Darling's transfer, is 
abolished. H.C. Relf, Division Engineer, with office at 
Helena, Mont., will hereafter represent and perform the 
business of the engineering and construction depart 
ments in the district between Livingston, Mont., and 
Hope, Idaho, including the main line and branches. 

C. J. Wilson, assistant superintendent at St. Paul, 
has been transferred to Staples, Minn., with charge of 
all transportation between Staples and Fargo. A. 
Sovereign, assistant superintendent at West Superior, 
Wis., has been transferred to F ergzus Falls to be super 
intendent of the Northern Pacific, Fergas & Black Hills 
road, Kk. C, Wescott, Acting Assistant Superintendent 
at Fergus Falls, has been transferred to St. Paul. 


Ohio Southern.—J, Lee Humfreville bas been elected 
Vice-President, with headquarters at 47 Broadway, New 
York. A.L. Snyder has been elected Secretary, with 
office at New York. 


Pensacola & Northwestern.—-Major 8. N. Van Praag, 
of Pensacola, Fla., was chosen President of this com 
pany last week and J. H. Cross, of Tennessee, has been 
chosen Secretary. 


Philadelphia Belt Line.—The stockholders last week 
re-elected Francis B. Reeves President of the company, 
to fill the position of Stockholders’ Trustee for a period 
of one year, and Beauveau Borie was re-elected a Repre 
sentative Trustee for a period of three years. 


Pittsburgh & Western.—H. D. Bulkley has been ap 
pointed Comptroller of this company, with headquarters 
at Baltimore, Md. 


Plymouth & Middleboro’ .—The following are the pres 
ent officers of the company: T. D. Shumway, President; 
L. T. Robbins, Vice-President; J. W. Mixter, Treasurer, 
and Jno. Rollins, Jr., Chief Engineer, all of Plymouth 
Mass. 

Shuswap & Okanakan.—The annual meeting was beld 
at Victoria. B. C., July 5. The new officers of the com 
yany are: P. Larkin, President; T. W. Patterson, Vice 
President: George Riley, Secretary and Treasurer. 


Southwestern (of Florida), The following is a list of 
the officers of this company, recently incorporated in 
Florida: President, Dexter Hunter, Jacksonville: Vice 
President, O. A. Budington, Green Cove Springs; Secre 
tary, D. N. Reynolds, Jacksonville; Treasurer. W. J. 
Wilson, Green Cove Springs; Auditor, J. C. Greeley, 
Jacksonville. The office of the company in New York 
City is in the Welles Building, 18 Broadway. 


Texas, Sabine Valley & Northwestern.—H. E, Phil 
lips has resigned the office of General Freight and Pas 
senger Agent and the office has been abolished. R. J. 
Evans, General Manager, will hereafter assume the 
duties of the position. 


Toledo & Ohio Central Extension.—Clarence D. Tu: 
ney has been elected Vice-President of this company. 
The general offices are at Marietta, O. 


Wabash.—W.S. Danes has been appointed Superin 
tendent of Bridges and Buildings of the Eastern Divis 
ion, to succeed the late H. Danlap, who was killed iu 
the recent wreck at Peru, Ind. 


Wheeling Bridge & Terminal Company.—The offices 
of C. O. Brewster, President, and R. B. Ferris. Secretary 
and Treasurer, are at 261 Broadway,New York City. J. A. 
Taussig is now Superintendent, and Otto Schroll is As 
— Engineer, both with headquarters at Wheeling, 

. Va. 


RAILROAD CONSTRUCTION. 
Incorporations, Surveys, Etc. 

Altoona & Phippsburg Connecting.—A charter was 
granted at Harrisburg this week to this company. The 
road will run from Janesville, Clearfield County, to 
Philipsburg, Centre County, 20 miles, connecting with 
the Beech Creek and Pennsylvania. This road, it is 
stated, with the Altoona, Clearfield & Northern and the 
Altoona Short Line, will make the shortest line between 
north and south, running through the centre of the soft 
coal region at the north and tapping the Broad Top and 
Cumberland regions at the south. Samuel P. Langdon, 
Bullitt Building, Philadeiphia, who is President of the 
Altoona Short Line, is President of this company. 


| Baltimore Belt.—One mile of the tunnel under How 
ard street, Baltimore, has been completed by Ryan & 
McDonald, the contractors. It extends from the south 
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side of Lombard street to the north side of Franklin | 
street, 3,047 ft., 1,088 ft. at the Preston street shaft, and 

1.144 1t. at the Madison street shaft, making a total of | 
5,279 ft. The Baltimore Sun reports that from the south | 
side of Preston street to the north side of Madison 

street 503 ft. are still to be completed, and from the 

south side of Madison street to the north side of Fravk- 

lin street, 280 ft. The excavations on the first section of 

the road,in the rear of Baltimore Cemetery, are pro- | 
gressing rapidly. This is all open country work, and 

the contractors are now making the roadway through a 

heavy embankr-ent. The contract for this work was | 
given outin September, 1800. [t was estimated at the 

time that the work could be finished in two years. De- 

lays from litigation and difficulty in securing rights of 

way have retarded the work to sume extent. It is now 

thought that the greater part will be finished by Janu- 

ary, 1893. 


Bangor & Aroostook.—The contract was let this week 
to C. P. Treat, of the Rookery Building, Chicago, for 
building the entire main line from Milo northeasterly to 
Presque Isle. The grading on the line was begun ina 
small way at Houlton a week or so ago, and a number 
of sub-contracts have already been let. The sub-con- 
tractors are Crandall & Fisher, near Houlton, Stewart, 
McCabe & Queer, pear New Limerick, and Stevens & 
Smith, near Brownville. 


Bellingham Bay & Eastern.—This road was form- 
ally opened on June 30. between New Whatcom and 
Lake Whatcom, Wash., just south of the British Colum- 
bia boundary line, a distance of six miles. The road has 
been built to reach the coal mines of the Blue Canyon 
Coal Co., and a coal shipping terminal) for this traffic has 
been built on Puget Sound, on the dividing line bet ween 
Fair Haven and New Whatcom. The company hasa 
trackage agreement for the use of about three miles of 
an electric line to reach Lake Whatcom. 


Hioomsbureh Belt,— About two-thirds of the work is 
pow completed on this road which is being built by the 
Philadelphia & Reading from a connection with the 
Rupert & Bloomsburgh branch in West Bloomsburgh 
to Neal's Furnace, Pa.; a distance of 1.17 miles. No con- 
tracts have been given, the work being done by the 
railroad company. Tracklaying has begun, but so far 
less than a mile has been laid. The maximum grade of 
the road is 35 ft. tothe mile and the maximum curvature 
20 degrees. W.G. Yetter, of Catawissa, Pa., Division 
Superintendent of the Philadelphia & Reading, is Presi- 
dent of the road, and W. H. Rhawn is Secretary. 


Burlington & Missouri Fiver.—-The company has 
just opened a new station 30 miles beyond Gillette, 
Wyo., known as Croton. The line will be operated to 
Powder River, 10 or 15 miles beyond, within the rext 
two weeks. A station will be established at the river 
and a large stock yard will be constructed. The road 
will reach Sheridan about Oct. 15, 


Calgary & Edmenton.—About 10 miles of track is 
reported to have been laid this year since this work be- 
gan a few davs ago south of Mosquito Creek. The 
grading was practically completed last year to within 
20 miles of Ft. McLeod, and it is expected that the 
road will be ready to operate to that town in about 
three months. No subcontractors are engaged on the 
work now in progress, the whole work being done by 
James Ross, Windsor Hotel, Montreal. 


Canadian Roads.—The Dominion Parliament has 
voted the Port Arthur, Duluth & Western $114,125, the 
balance of the Stibsidy voted in 1888; and the St. Catha- 
rine & Niagara Central a vote of $44,800 for the exten- 
sion to Hamilton, Ont. 

Resolutions have been introduced in Parliament to 
grant subsidies to the Drummond County road for 
miles, from Bull's wharf to St. Rosalei Junction, and also 
to the St. Lawrence & Adirondack, for 54% miles, from 
Huntington toward the international boundary. 

Chicago, Greenville & Southern,—The tracklaying 
has begun near Hillsborough for the branch of this road 
between Greenville and Durleys. The grading bas been 
completed between these points, which are about six 
miles apart, the work having been begun the latter part 
of May. The location bas been made south to Carlyle, 
but ic is not likely that much further work will be done 
this summer. 

Clarksville Mineral.--The grading on the seven 
uwiles of the road which is still uncompleted will doubt- 
less be compkted within a few weeks, but the state- 
ment last week that trains will soon be running over 
the line ought to be modified. The engineer in charge 
of the work stares that it is not the intention of the com- 
pany to begin the tracklaying before Sept, 15. 


Coal Ran & Fayetteville.—The company was char- 
tered in West Virginia July 7. The principal office is at 
Fayetteville, W. Va. The capitalis $150,000. The incor- 
porators are G. W. Necvev, J. M. Richards, J. H. Gaines, 
C. H. Settle and L. G. Gaines, all of Fayetteville. 


Cooperstown & Charlotte Valley.—Work has been 
recently resumed on the extension to East Davenport, 
N. Y. The grading between West Davenport and 
Davenport Centre, N. Y., which was partly finished in 
i891, was resumed on May 16,and at present about 60 
men are at work. No contracts have been let, the work 
being done by the company. Surveys have been made | 
from West Davenport to East Davenport, a distance of 8 | 
miles. 


Delaware, Lackawana & Western.—Engineers 
have been in the fleld for the past two weeks making 
surveys from Milburn to Summi., N. J., three miles, lo- 
cating a new line. The purpose is to eliminate the sharp 
curves between those points, some of which are on the 
mountain. The new line will change the location of the 
Milburn station to the north side. Upward of $150,000 
will be spent on the improvements, he sharp curve at 
Harrison, near Newark, has just been reduced, and 
trains are using the new line. 


Everett & Monte Cristo.—On the Snohomish, Sky- 
komish & Spokane there has been laid since Jan. 1 five 
miles of track froma point one mile east of Lowell, 
Wash., to Pacific Steel Barge Works, four miles north 
of Lowell. The contractors are King & Dickenson, of 
Tacoma, Wash. On the Everett & Monte Cristono track 
laying has been done as yet, but this work will commence 
about July 25. There are about 50 miles to lay from Hart- 
tord to Monte Cristo, Wash. The contractors are 
Henry & Balch, of Minneapolis, Minn. The two roads 
referred to are now consolidated, the former having been 
purchased by the latter. A.A. Allen is General Mana 
gerand S. B. Fisher, formerly Chief Engineer of the 
Milwaukee & Northern, is now Chief Engimeer of this 
road, with headquarters at Snohomish, Wash. } 


Forest Central.—Negotiations are now pending for a| 
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consolidation of this road with several local enterprises, 
and when this has been consuoimmated construction 
work will be vigorously pushed. So far this year no 
work has been done, but the line has been located for 
over 15 miles east to Tionesta, Pa., to connect with the 
Pittsburgh & Western. F. F. Whittekin, of Tionesta, 
is President. 


Fulton County.—A. C. Atherton, General Superin- 
tendent, is reported to bave authorized the statement 
that a preliminary survey has been commenced by D. J. 
Thayer, of Chariton, Ia., for an extension of this road 
soutbeast from Havana to Springfield, Ill., to connect 
with the St. Louis, Alton & Springfield. This line 
would parallel the Jacksonville Southeastern the entire 
distance, and is probably a counter move to the action 
of the latter company in locating a line to Rock Island 


| paralleling to the Fulton County between Havana and 


Galesburgb. 


Goodyear, Neilisville & Northern.—About five 
miles of track was laid on this road, on the Millston 
branch, uptoJuly 1. The distance from McKenna to 
Milliston, via the route adopted, will be 15 miles, C. A. 
Goodyear, of Tomah, Wis., is General Manager. 


Great Northern.—The contract for rebuilding the Cas- 
selton branch has been awarded to Foley Bros. & Guthrie, 
of St. Pau!. Thisis nearly equal to the building of a 
new line, as the road from Casselton to Mayville, N. D., 
will be straightened, bridges will be rebuilt, the grades 
reduced, 5 6-ib. steel and new ties will replace the iron 
rails and old ties. 


Greenfield & Northern,—The contract has been let 
for the extension to Aurora, Mo., about 10 miles south- 
east of Mount Vernon, which was reported in these col- 
umns on July 1. It is announced that the grading will 
begin without delay. T. A. Miller, of Greenfield, Mo., 
is General Manager. 


Helena & Northwestern.—The company bas secured 
the right of way, by a legal decree througe the property 
of the Cruse Mountain Mining Co., and other mining 
companies at Marysville, Mont. 


Huntington & Broad Top.—Work was begun this 
week on a short branch to extend up Sheerer’s run to 
new soft coal fields which are now being developed. 


Illinois, Indiana & Michigan.—The reports that the 
road proposed by this company, from New Buffalo to 
Michigan City, is tobe an extension of the Chicago & 
West Michigan road, are denied by the officers of that 
company. 


Kishacoguillas Valtley.—The survey is to be begun 
by F. F. Whittekin, of Tinesta, Pa., about July 15, for 
this road, which is to extend from Belleville northeast to 
Reedsville, Pa., nine miles. Samuel Watts, of Belle- 
ville, is President. 


Manc+lona & Northwestern.—This company, which 
recently filed a charter in Michigan under a special 
statute, was organized to construct a narrow gauge road 
to timber lands owned by the Mancelona Handle Co. 
The total length will be eight miles and no contracts are 
to be let. The work, which isto be commenced at once, 
is tobe done by the company. The officers are W. H. 
Thompson, President, and C. C. White, Treasurer, of 
Mancelona, Mich. 


Mason County.—<Allen C. Mason, of Tacoma, Wash., 
writes that the road will probably be transferred inthe 
near future toa company now being organized, the 
names and officers of which have not been definately de- 
cided upon. The road is strictly a logging road and hau)s 
neither general freight nor passengers. The property is 
now being operated in the name of Mr. Mason. The 
length of the road is 9% miles. The terminal points are 
Shelton, Wash., on the tidewater of Puget Sound and 
Isabella Lake. It is proposed to extend the road from 
Isabella Lake to a junction with the Northern Pacific's 
branch road running from Kamilchie to Elma, which 
connects with the line running from Tacoma to Gray's 
Harbor. There will be no additional road built this 
year, as the line now constructed will furnish all the 
freight the road can carry this year. 


Midland Pacific.—A new charter was granted to 
this company in South Dakota last week. Judge S. L. 
Tate, of Sioux Falls, S. D., President of this company, 
states that the articles of reincorporation were filed be- 
cause a number of Eastern capitalists. including E. L. 
Oppenheim and Herman Clarke, of New York City, 
have become interested in the project. A meeting of 
the directors will be held in New York soon. Judge 
Tate says that the contracts for building the line will be 
let in a few weeks, and he expects to build 100 miles of 
road this year. The line was first incorporated in 1889 to 
build from Sioux Falls west to Pierre, S. D., a distance 
of 22 miles, but little work was done except to survey a 
few miles near Sioux Falls. 


Minneapolis & St. Louis.—The second track bet ween 
Kenwood and Hopkins, Minn., a distance of about five 
miles, has been operated since July 2, but all the work is 
not yet completed, a number of men being still engaged 
surfacing and ballasting. The contractors for the grad- 
ing were Balch & Weatherby, of Minneapolis, and the 
balance of the work wasdone by the company. The new 
er 9 was pretty fully described in our issue of Apri! 1 
ast. 


Mionesota & W isconsin.—The work of building this 
line is being pushed and six miles of track have already 
been laid. 


Montpelier & Chicago.—Vice-President How and 
General Manager Hayes, cf the Wabash, have just made 
a tour of inspection over the extension, and report that 
wet weather has somewhat retarded the work on the 
line, but not to the extent of delaying completion during 
the present year. Tracklaying began July 1 and is pro- 
ceeding at the rate of one mile and a half perday west 
of Montpelier. Along two-thirds of the line, until the 
sand hills within 30 miles of Chicago are reached, is a 
rich agricultural country, wheat and rye being the 
principal products. 


Montreal & Sorel.—This company has received au- 
thority from the Government to resume operations be- 
tween Longueill and St. Lambert, Q ue., and it is proba- 
ble that the Govecnment may arrange for the comple- 
tion of the whole line. 


Nashville, Jellico & Charleston,—This company 
was chartered in Tennessee this week. ‘Ihe company 
proposes to build a road from Nashville to Athens, in 
MeMinn County, thence on through Monroe County to 
the North Carolina State line. 
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as the Mobile, Natchez & Columbia. The terminal 


points of the new road are given as Mobile, Ala., and 
Natchez, Miss., but in reality it is only proposed to build 
a road about 40 miles long from Norfield, in Lincoln 
County, on the Illinois Central, sontheast to Columbia in 
Marion County on the Pearl River. The names of the 
incorporators are given in another column. 


New Roads.—The Chamber of Commerce of Raleigh, 
N. C., has undertaken to secure subscriptiéns to the 
capital stock of the new company to build a road from 
Raleigh south to the Cape Fear River near Aversasboro, 
N. C., on the Cape Fear River, a distance of about 30 
miles, 


Norfolk & Western.—The tracklayers will reach 
tunnel No. 7 on the western end and Grapevine, W. Va. 
on the eastern end by July 15, leaving a gap between 
the two points of about 55 miles. The work all alone 
the line is being pushed as rapidly as possible. 


Ottawa, Arnprior & Parry Sound.—The contract 
for 40 miles west from Ottawa was let last week to Mr 
Fauguier, of Toronto, whohad been the lowest bidder. 
The line will go through the Carp and connect with 


| Torbolton. Mr. Fauquier stated that he would be ready 


to start the work at once and it will be pushed with the 
utmost dispatch. Twelve tenders in all were received 
for the work, and of these four were very close in the 
figures. This road is an extension of the Canada Atlan 
tic to connect with the Parry Sound Colonization. 


Penn+ylvania.—The grading on the Fort Washingtou 
branch is now ahout two-thirds completed and track 
laying will be begun about Oct. 1 next. The contracts 
for the construction of this branch were awarded to 
Keller & Crossan, Fox Chase, Philadelphia, and Jobn T. 
Dyer, Norristown, Pa. The road is a branch of the 
Philadelphia, Germantown & Chestnut Hill road and 
leaves the Chestnut Hill branch of the Pennsylvania 
near Allen Lane station, and extends in a northerly 
direction to a connection with the Trenton Cut-Off near 
Fort Washington, Montgomery Co. The length of the 
line is about seven miles and the work is quite heavy. 
The maximum grade is 1.5 per cert. and the maximum 
curvature 4deg. There are five iron girder bridges on 
this line and also an under-grade arch-culvert crossing 
of the Chestnut Hill Branch of the Philadelphia & Read 
ing, near Mermaid station. 

The Minersville branch, which is powenearly cow 
pleted, leaves the main line of the Sunbury divi 
sion of the Philadelphia & Erie at Nichols street, 
Pottsville, Schuytkill County, Pa.,and extends in a gen 
eral northwesterly direction through the Norwegian 
addition of Pottsville to Minersville and thence to 
Primrose Summit, where the Lytle Coal Co. is erecting 
a very large breaker for the anthracite coal trade. This 
work was commenced in June, 1891, and will be entirely 
finished in about one month, includinz tracklaying 
The contractors were W. McAdams, Pottsville; J. H. 
Gorman, Pottsville: Joann T. Dyer, Norristown, Pa., and 
A. B. Cushing, Minersville, Pa. The length of the line 
is 7% miles and the work was quite heavy. The max 
imum grade is 2.4 per cent. and the maximum curvature 
17 deg. There are a number of small girder bridges on 
the line and one important wooden trestle (erected by 
Cofrode & Saylor. Philadelphia) about 1,600 ft. long, 
maximum height 40 ft. and built onan &deg. curve. The 
assistant engineer in charge of the construction of this 
branch is F. D. Howell, Jr., Pottsville. 


Philadelphia & Bustleton.—This road is a branch 
of the Pennsylvania, one of several incorporated this 
year to build into the country north of Philadeipbia. 
The road is to extend in a northeastwardly direction 
from a point on the connecting railroad at Hart's Lane, 
near North Penn Junction station, to a connection with 
the Bustleton Branch of the Pennsylvania at Bustleton, 
Philadelphia. The length of the line is about seven 
miles, and the character of the work is fairly difficult. 
There are no important bridges on the line, and the 
maximum grade will be 0.55 per cent. and the maximum 
curvature 1 deg, 30 ft. The contractsforthe gr ding 
have not yet been awarded. The object of the construc 
tion of this road is to open a new suburban territory, 
and it may at some future time be extended from Bus 
tleton to a connection with the New York Division of 
the Pennsylvania near Tullytown, Pa. This would 
shorten the distance between New York and Philadel! 
phia, about two miles, and would also relieve the New 
York Division of a portion of its heavy traffic. This 
accounts for the light gradient and easy curvature ou 
this line. The President of the road is Thomas D 
Whitaker. 203 Church street, Philadelphia, and the 
Chief Engineer, Joseph U. Crawford, 235 South Fourth 
street, Philade!phia. 


Philadelphia & Newtown Connecting.—the cou 
tracts have been awarded for the construction of this 
Philadelphia & Reading branch to connect the Philadel 
phia & Newtown Road with the Reading near Tabor 
station, and the work will be pushed vigorousiv to in 
snre the completion of the line by the time the Keading 
Terminal is opened. Practically the entire road will be 
a high embankment, crossing the North Penn tracks at 
an elevation of 20 ft., and all streets above grade. It will 
be necessary to haul 160,000 cu. yds. of earth for the em 
bankment. The line will bel'g miles long extending 
from near Tabor etation to near Olney station. 


Pine Biuff & Eastern.—We have previously referred 
to the proposed branch of the Pine Bluff, Arkansas & 
New Orleans from near Pine Bluff to Bayou Meta, Ark 
An officer writes that the survey has just been com 
pleted and that the new line will probably be only 
about eight miles long and through plantations. The 
work will not be done by contract, but by the company's 
own force. There are no important towns on the /ine 
nor will there be any expensive grades or bridges. 


Plymouth & Middieboro,—The officers expect to 
have this road ready to operate between Plymouth and 
Middleboro, Mass,, by Aug. 15. The road connects with 
the Old Colony at both of these townsand it is to be 
operated by that company under lease. The grading 
and tracklaying have been completed and the ballasting 
has been commenced, The grading began on Jan. 4 lass 
and the tracklaying on May 1. All this work was done 
by McCarty Bros., of Franklin, Mass., who are also 
doing the ballasting. The maximum grade is 66 ft. to 
the mile and the maximum curves five degrees. There 
are four plate girders over highways, four other bigh 
way bridges and one pile trestle 180 ft. long at Middle 
boro. 


Port Gardner, Lake Stevens & Eastern.—This com 
any was incorporated in Washington last week by Johu 
jart and J. M. Davis of Tacoma, Wash. The capital 

stock is $250,000, and the company is to build a road 


Natchez, Columbia & Mobile.—'The incorporation through Snohomish County, but the route is not given, 
of this company in Mississippi was noted two weeks ago | The principal office is at Everett, Wash. 
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Reading, Lancaster & Baltimore.—The grading 
between Mobnsville and Adamstown, Pa., which was 
begun in April. has been suspended, and the several 
bundred workmen have been unable toseecure any part 
of their pay from the sub-contractors. 


Roxborough.—-As reported last week, construction 
work has begun on this branch of the Pennsylvania. 
The contractors are Keller & Crossan, Fox Chase, Phila 
delphia, and John T. Dyer, Norristown, Pa. The char 
acter of the work is very difficult and there will be a 
large quantity of solid rock excavation, The length of 
the road is about eight miles, and there ave a number 
of iron bridges on the line, the’ principal one being that 
crossing Wissahickon Creek at Fairmount Park, Phila 
delphia. The length of this bridge is over 600 ft. and 
the height 135 ft. above the sutface of the water. The 
maximum grade is 1.4 per cent. and maximum curva- 
ture 14‘, degrees. The branch leaves the Chestnut Hill 
Branch of the Pennsylvania at Chelton Avenue Station 
and extends in a northwestwardly direction over Wis 
sahickon Creek to Roxborough and Barron Hill, con- 
necting with the Trenton Cut-Off at Piymouth, about 
four miles east of Norristown. ‘The surveys are all fin- 
ished and the contracts let. The object of the construc 
tion of this line is to open a new suburban territory 
adjacent to Philadelphia, and also toslightly shorten 
the distance between the anthracite coal regions in 
Schuylkill County and New York. The President of the 
road is William F. Dixon, Manayunk, Philadelphia, and 
H. E. Tripler, Norristown, Pa., is Chief Engineer. 


Santa Fe, Prscott & Phanix.—No track has been 
laid on this road this year, but this work will! begin at 
once and the company will probably lay 20 miles of 
track in August. About 25 miles of the grading is com- 
pleted south from Ash f ‘ork, Ariz., and about 20 miles 
on the south and north from Phoenix. ‘the work of 
locating the line is progressing rapidly and the entire 
line, from Ash Fork to Phoenix, Ariz., will be located 
within the next four or five months. The officers hope 
to have the track laid to Prescott some time in Novem 
ber. G. W. Vaughn, of Prescott, is Chief Engineer. 


Southwestern (of Florida).—The incorporation of 
this company in Florida was noted two weeks ago. 
The company is chartered to build a road from Glen 
Cove Springs on the St. Johns River in Clay County ina 
south westerly direction to Micanopyin Alachua County. 
a distance of about 60 miles, The road is completed to 
Melrose on Santa Fe Lake, a distance of about 34 miles, 
10 miles of this section having been constructed by 
the old Green Cove Springs & Melrose and 24 by the 
Western Railway of Florida, which two companies the 
South Western Railroad succeeded. The road is narrow 
gauge (3 ft.), and is amply equipped with rolling 
stock to transact its present business. It is probable 
that the road will be extended to Micanopy in the 
course of the next twelve months, although arrange- 
ments to this end have not vet been definitely perfected. 
Dexter Hunter, of Jacksonville, Fla , is President. 


Tionesta Valley.—Two miles of track has been laid 
this year on the Wolf Run branch near Tionesta, Pa., 
and surveys have been made for six miles of extensions 
down Spring Creek and up Hunter’s Run and two miles 
on the Wolf Kun branch to Millstone Creek. The grad 
ing is now going on on all these extensions. which are 
to develop valuable timber lands, F. F. Whittekin, of 
Tionesta, is Chief Engineer. 


Titusville & Indian River.—We have already noted 
the incorporation of the company in Florida. The route 
of the road is given as follows: From Titusville in Bre 

vard County south to a point near Cape Florida. in Dade 
County, adistance of about 175 miles, and a branch 
from Titusville east to the coast at Cape Canaverel about 
20 miles, and another branch from Titusville north to 
New Smyrna, about 4 miles. The incorporators are 
Warren C. Spencer, of Boston, and Burton K. Barrs and 
Albert W. Weber, of Jacksonville, Fla. 

Utah, Nevada & California.—There seems to be a 
revival of interest in tbis project in the Nevada news 
papers, which print long accounts of an inspection of 
the route made recently by a party of the directors 
which included Francis Tiernan, of Salt Lake City; 
George L. Hicks, of New York, and Frank Harris, of 
London. The Nevada portion of the route is through 
Nye and Lincoln Counties, a distance of over 100 miles. 
The preliminary survey was made several years ago. 


Warren & Farnsworth,—This road has been sold to 
F, H. Rockwell & Co., and the new owners have begun 
the construction of a mile of new track to their mills 
and tanneries at Clarendon, Pa. The road is being im 
proved in many respects and some parts of it practically 
re-constructed. The present line is about 10 miles long 
between Clarendon and Gartield, Pa. 


West Virginia Central & Pittsburgh.—This com- 
pany has about 100 men at work grading for second 
track from Fairfax to Coketown, W. Va. a distance of 
four miles. No other extensions from Fairfax or else- 
where are contemplated for this year. 


Yankton, Norfolk & Southwestern.—The contract 
awarded afew days ago to W.H. Larson, of Allegan, 
Mich., is for the first 30 miles south of Yankton,S,. D, 
The contract for the balance of the lines to Norfolk. 
Neb., bas not yet been given out, but the Ainaatocs hope 
to have all the contracts let in the course of a few 
weeks. The wrading has already porn lacrinctnc south of 
the Missouri River, several hundred men being at work 
Sub-contracts have been let to Jobn Naughton, of Sioux 
Falls, S. D., for 18 miles south of Yankton, and toS., D. 
O'Neill, of Sioux City, and M,. O'Neill, of Yankton, for 12 
miles. It is stated that all the funds have been secured 
to build the road to Norfolk, and the contractors state 
that they will push the work vigorously. 


GENERAL RAILROAD NEWS. 


Central of Georgia. —A committee consisting of C 
Fairchild and William G. Raoul, President of the Mexi- 
can National Railroad, and has been appointed at the 
request of Speyer & Co., of New York, who negotiated 
the loan of $5,000,000 for the company last year. The 
committee is to confer with that firm regarding a plan 
for the re organization of the property which Speyer & 
Co, have undertaken, 


Central of New Jersey.—Chancellor McGill has post 
poned until July 20 the hearing in the suit brought by 
the Attorney General of New Jersey against this com 
peny, and the Port Reading road on account of the 
lease by the latter of the Central of New Jersey. 


Chicago Southeastern.—The road was bid in by 
judgment plaintiffs at the sale at Brazil, Ind., on July 
¥ The road is better known under its former name, 
the Midland, and for several years has been the subject ! 
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of constant litigation. 
for several months, 


Galveston, Harrisburg & San Antonio.—Judge 
McCormick, in the United States Circuit Court, at Dal 
las, ‘Tex., on July 10, denied the application of Sands 
and others fora receivership for the company and va- 
cated the order restraining the Southern Pacific voting 
the Galveston, Harrisburg & San Antonio stock. The 
Southern Pacific is enjoined from interfering with any 
rights of the plaintiff as a minority stockholder. 


illinois Central.-—The Committee of the New Orleans 
City Council refused the application of the road fora 
grant fora belt line throughout Louisiana Avenue and 
ther streets in the city. It was claimed that ample belt 
line facilities will be granted under the Schrieber ordi- 
nance granted April 2, which provides for the organiza- 
tion of an independent company. 


International & Great Northern. —An order was is- 
sued in the State District Court of Dallas, Tex., on July 
18, granting the motion to have the Receiver transfer 
ap property on July 11 to the re-organized company. 

» Receiver, S. M. Campbell, will not be discharged un- 
‘il the fall. 


Jacksonville, Tampa & Key West.—The suit 
brought by the American Construction Co, of Chicago, 
inthe United States District Court, in Jacksonville, 
Fia., for the appointment of a Receiver for the railroad, 
was argued on June ll, and a decision is expected next 
week. The American Construction Co, is a stockholder 
in the railroad company, and the suit is against that 
company, its directors and the Florida Commercial Co, 
Che object of this suit is to obtain a final accounting be- 
tween the railroad company and the Florida Construc 
tion Co., which had the contract for the construction of 
the road, and also to tind out what the floating indebt- 
edness of the railroad is. Whether the suit is an entirely 
friendly one does not appear. 

Louisville & Nashville.—The company reports for 
the year ending June 30, the last month partly esti 
mated, as follows 


Gross 
Oper. expen 


Net earn 
Fixed charges 


$7,162,284 I 
4,618,438 I 


Balance $2,543,816 $452,278 
Other income 535, 396 717,874 DD. 182,478 
Total inc $2,626,904 $2,261,720 D. $634,756 
Loss leased roads 260,849 205,491 I. 55.355 
Balance $2,366,115 $*,056,226 D. $690, 
Div. (44% ect.) ive 2,376,000 (5%c.) 2,400,000 D. 24,000 
Deficit $9,885 Sur. $656,226 1. $665,111 


Ibe increase in fixed charges was taxes, $101,693, and 
interest and rentals, $653,245, Income from investments 
fell off $121,820, and the Georgia Central road made a 
ioss of $127,090, against a surplus of $60,658 last year. 
Che increased capital stock made 444 percent. dividends 
take within $24,0J0 as much as 5 per cent. called for last 
year, 


Montreal & Ottawa.—A special meeting of the 
sharebolders will be heid at Montreal Aug. 9 for the 
yurpose of sanctioning a lease of the road to the Canadian 
Pacitic in perpetuity and of settling the terms and con- 
ditions thereof. The road is now operated by the 
Canadian Pacific under a temporary agreement, the sec- 
tions being taken over by that company, as completed, 
for operation, over 20 miles being now operated. 

Northern Pacific.—The May statement of Northern 
Pacitic, including Wisconsin Central, is as follows: 

1891. Inc. or dec 
$2,293,476 PD. $128,306 
1,320,353 D. 13,030 


Gross earn 
Oper. expen 


Net earn $857,817 $973,123 
Other income 122,399 182,000 \ 50601 

Total $980,245 $1,155,123 D. $174,877 
Fixed charges ‘ 1,111,838 1,033,530 ] 78.37 


$131,592 Sur. $121,5 592 D. $253,184 


Gross CAPD... $27 677.4166 $28,174,892 D. $547 


Oper. expen.. 16,334,253 16,598,396 D. 
Net earn $11,293,213 $11,576,498 D. $283,283 
Other income 1,691,405 1,192,135 1. 499,270 


Total $12,981,618 $12. 768.631 I, $215,987 
Fixed charges 12,166,058 11,248,431 Zs 
Surplus $813,550 $1,520,200 D. $701,540 


Paris, Marshall & Sabine Pass.—The road was of- 
fered for sale at Marshall, Tex., July 6, under foreclosure 
in accordance with the order granted by the Texas Dis 
trict Court in April. The sale was adjourned, no bids 
being oftered. The Court had ordered that the minimum 
bid be $45,000. 


Philadelphia & Reading.—The term of five years 
during which the voting trust of the railroad was to 
ontinue expires Aug. 1. The Trustees, J. Pierpont 
Morgan, John Lowber Welsh and Austin Corbin, bave 
appointed John Walker, Jr., their attorney for. the con- 
version of the voting trust certificates into stock certifi 
cates. 


Richmond & West Point Terminal —A sub-com- 
mittee, including George F. Stone (Chairman), W. E 
Strong and J, C. Maben, was appointed last week on the 
part of the committee of security holders. This is the 
committee which asked Drexel, Morgan & Co. to pre- 
pare a plan of re-organization, and the present sub-com- 
mittee is directed to confer with bankers on the sub- 
ject of the reorganization of the system. 


Louis, Chicago & St, Paul. —The St. Louis, Alton 
& Spring field which was sold at foreclosure at Spring 
field, IL, on July 9, was purchased by Henry O'Hara, of 
st. Louis, President of this company which was organ- 
ized in May as successor to the old company. The 
transfer of property will be made immediately, and the 
work is to oegin at once on the extensions to East St. 
Louis to Coster, Lil., to connect at the latter point with 
the Elgin, Joliet & Eastern. Contracts for these lines 
have already been awarded as previously noted. 


Wheeling & Lake E:ie.—The stockholders last week 
ratified the previous action of the directors, and author- 
ized the issue of a new consolidated mortgage of $8,000,- 
000 four per cent. bonds. Part of these will be usei to 
retire outstanding bonds, and the remainder will be held 
in the treasury to perfect the arrangement looking to an 


The employés have been unpaid 
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About $6,400,000 is to take up outstanding bonds; $606, 
000 for the present needs of the company, and the remain- 
ing $1,000,000 will be held by the trustees. 


TRAFFIC. 


Chicago Traffic Matters. 


CuHicaGo, July 13, 1892. 

The action of the Rock Island in reducing freight 
rates to Colorado points from $2.32 (first class) to $2.00, 
to go into effect July 22, has been followed by the Mis- 
souri Pacitic (from St. Louis), and, judging from the 
failure of the New York meeting to act, will probably be 
followed by the other roads. 

Announcement is made by the Chicago, Milwaukee & 
St. Paul that it will put into effect the reduced rates on 
lumber from Eau Claire, as ordered by the Interstate 
Commerce Commission. 

A well posted traffic man gives a reporter the follow- 
ing general statement: When the great crops of 1891 
became assured, there was general expectation of phe- 
nomenal gains in earnings during ° ensuing year. 
These expectations have been realized in afew cases, 
particslarly that of St. Paul; but, in the main, there has 
been no phenomenal improvement. Crops were in our 
favor, but everything else has seemed to be against us, 
Country roads have been impassable througha consid 
erable part of the season, so that the grain in farmers’ 
hands has not been moved in the volume expected. Dur- 
ing the spring we have had special interruptions from 
floods and washouts. Then, too, there has been a great 
diversion of business from the ordinary channels. The 
Canadian Pacific-Soo combination in the Northwest has 
taken a great deal of freight that would otherwise have 
reached Chicago. The Southwestern roads have made 
great and successful efforts to divert business to the 
Gulf. Passenger business was aflected by the Alton 
boycott early in the year and by many other causes, 
small in themselves but important in the aggregate. 
Now we are threatened with a light corn crop. ae 

The general investigation of a score of railroads 
charged with giving discriminating rates on eastbound 
shipments will be begun by the Interstate Commerce 
Commission bere to-day. Many prominent officials have 
been summoned as witnesses, The investigation is in 
tended to cover a number of complaints about discrimi- 
nation in rates, the most definite one being that the II- 
linois Steel Co. has been getting too much of a rebate 
from Eastern lines on account of havinga few miles of 
its own tracks at the works, which make a good cover 
for unfair rate cutting. Grain rates are also involved. 

Several of the roads have already filed answers to the 
charges. Reynolds Bros., grain dealers, of Toledo, O.; 
Gill, Fisher & Co., grain dealers, of Baltimore, and Pad- 
dock, Hodge & Co., of Toledo, are among the firms which 
are alleged to have secured advantageous rates not en- 
joyed by the complaining shippers. Itis generally sup 
posed that the Commissioners are after one particular 
offending line, and that in order to get all the evidence 
they have summoned all the lines in the offender's terri- 
tory. The Lackawanna is the only member of the Trunk 
Line Association summoned. 


Traffic Notes. 


The ship “ B. F. Packard” lately sailed from San 
Francisco to New York, around Cape Horn, in 83 days, 
which is very quick time. 


The Dominion Millers’ Association, whose members 
ship grain from Toronto and western points to Montreal 
for export are complaining because the rates to that 
port are the same as to Boston, which is more than twice 
as far. 

The officers of the Philadelphia & Reading report that 
the practical consolidation of the Lehigh Valley with 
that company has increased the traffic of both. The 
eastbound business brought by the Lehigh Valley to the 
Reading for the tirst five months of this year was larger 
than for the +o-0 of 1891. The coal formerly delivered 
by the Lehigh Valley to the Pennsylvania at Phillips 
burgh to go south now goes over the Reading. 

The House Committee on Interstate and Foreign 
Commerce has ordered a favorable report on the bill 
making it unlawful for any common carrier, either by 
land or water, to insert in any bill of lading any clause 
whereby the carrier shall be relieved from liability for 
loss or damage arising from negligence or failure in 
proper loading of merchandise, nor shall it be lawful to 
limit its liability to less than a full indemnity to the 
claimant for any loss or damage incurred. The bill fur 
ther provides tbat it shall not be lawful to insert in the 
bill of lading of any vessel plying between the United 
States and foreign countries any agreement whereby the 
obligation of the owner of the vessel to properly equip 
the ship shallin anywise be lessened. The people who 
wished a law compelling ali shipments to be made under 
the common law—that is, on bills of lading containing 
no conditions—seem to have failed in their purpose, as 
the foregoing restriclions would make but little change 
in most bill-of-lading forms now used by the railroads. 


Westerao Traffic Association. 


An unexpected demand by the Chicago. Burlington & 
Quincy caused an abrupt adjournment of the meeting of 
tne Advisory Koard in New York July 12. 

The adjournment was had because of the conditional 
represeniation of the Burlington, which prevented a 
quorum for the transaction of general business, The 
Burlington sent to the meeting, by its representative, a 
resolution which had been adopt d by its Board of Di- 
rectors demanding that the agreement of the Associa- 
tion be so changed as to provide that the decision of the 
Commissioners should not be binding upon any member 
unless approved by a four-fifths vote of the Advisory 
Board, The Burlington accompanied this demand with 
a threat to withdraw from the meeting unless it was 
complied with. The representative of the road, Mr. 
Richard Olney, of Boston, made the following statement 
to a reporter: 

“There is nothing unreasonable in our course, unless 
it be unreasonable to insist that the constitution of the 
association in all its substantial provisions shal! be com- 
plied with. The difficulty has arisen from the attempts 
to make a ruling of the Chrir or a by-law of greater force 
and effect than the constitution itself. In the opinion of 
the Burlington directors the inte grity of the association 
can be preserved only by a strict adherence to the fun- 
damental articles of its constitution, one of which is that 
a four-fifths vote shall be required to make its action 
binding upon all. They confidently anticipate that when 
the subject has been fully considered the directors of all 
the other cémpanies interested in the association will 
acquiesce in our view, and thus give the association a 
greater prospect of usefulness and permanency than it 


alliance of all the bituminous coal interests in Ohio, | has enjoyed for some time past,” 
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GEO, WESTINGHOUSE, JR., JOHN CALDWELL, w. W. CARD, H, H. WESTINGHOUSE, 
President, Treasurer. Secretary, General Manager, 


PITTSBURGH, PA. A, 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 252,000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording the 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 


The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portion of the cars are so equipped. Below is a graphical illustration of the progress made 
in the application of the Automatic Brake to freight cars since its inception - 


Year. No. per year. ; Grand iota.. 
1881 105 105 
1882 1,085 §& 1,190 
1883 4,966 6,156 
1884 21,207 
1885 31,617 
1886 40,563 
1890 50,502 154.107 
1891 39 061 193,168 


193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 
Entire Freigit Car Equipment of this country. 


— L, ADREON, Manager, JOHN B, GRAY, Agent. C. C. HIGHAM, Genera! Supt. 


~ 


AMERICAN BRAKE Company. 


NEW YORK OFFICE, THE WESTINGHOUSE AIR BRAKE (0., Lessee, CHICAGO OFFICE, 


{60 Broadway, JOHN B. GRAY, Agent. GRAND PACIFIC HOTEL. 


MANUFACTURERS OF 


LOCOMOTIVE BRAKES. 


General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 


Standard Outside Equalized Pressure Brake, for tWo or more pairs of Drivers furnished to operate with either STEAM AIR or VACUUM, 
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THE “STANDARD” NUT LOCK 


This nut lock is presented on its merits as the best and cheapest device for securing 
track joints. 

lt is a torsional loop made of good quality of tempered spri g steel, having horizon 
tally inclined foot pieces, which are curved inward, thereby gr: atly increasing the spring 
resistance and acting simultaneously; rests upon the base of angle bar, or underlying 
rail base in case of fish plate, preventing the loop portion from rotating and hammering 
down thread of bolt. 

The nut lock for 4 bolt made of 4 in. square steel, standard pattern, yields a tension 
of 4,300 lbs. on the bolt, which is sufficient to reduce the wear of the bearing surfaces of 
_ can bar; on the rails, imparting, as it does, a uniform bearing the entire length of 
the bar. 

The “Standard’ Nut Lock has sufficient elasticity to maintain a tight joint,which 

cannot be truthfully said of many light-weicht single coil washers. 

fhe ‘‘ Standard’ Nut Lock is,in its superficia! form, +" ilar to an annular coil 
twisted out of plain. 7. e., the curved shoulders or ends of the loop proper are spread in 
the usual manner of spring coils, at which bearing points the locking friction is equal to 
that of the best single coil washer, and added to this it is terminated in inwardly curved 
extensions, which must apparently furnish additional short leverage spring force of a 
torsional character. 

Distinctive Merits or the “Stanaara’ Nut Lock, Condensed: 
Fixedness of position—cannot rotate and hammer down threads of bolt. 
Cannot get one end ‘nto elongated slot of angle-bar 
Manufactured under D. O. Ward’s Patents by the Unlike any perma  ntly placed, double washer, the Standard is interchangeable 
regardless of distance bet ween bolts. 


] Cannot be put on wrong side out, as the outward projection of the foot pieces would 
N U a O ‘> K CO prevent the nut being turned up. 
‘ 


Has more spring power directly under the nut than any two ordinary coil nut locks, 
Being fixed in position it offers double the locking friction of nut locks, which when 


NOS. 236-248 BANK ST., NEWARK, N. J. in thele se ad *“set’’ condition turn back with nut by the vibrative effect of passing train. 


“ Standard” Nut Lock embodies the old principle of spring power improved 4 


overcoming the objection to the double washer or nut lock, and covering the wea 
SAMPLES FREE. 


points of the single coil washer. 


THE STANDARD COMBINATION TIE PLATE AND 


POSS SrkS THE FOLLOWING MERITS: 


1. It prevents absolutely the canting of the rail into the tie, thereby greatly increasing the life of the tie. 
2. it prevents the rails from spreading or canting over and wearing one side only. 
3. The combination of the brace and plate obviates the necessity of spiking the rail and brace separately, thereby saving 
the inside spike for holding the rail; it also prevents the rail from working wp and down, and laterally, 
The plate and brace being made of malleable iron, is practically indestructible 
The tie plate and brace is especially useful for curves and guard rails, and also on bridges 
brace will not save the head of the spike. A brace without a tie plate will not save the tie. 


two spikes and securing the seyv ice of 
thus making it impossible to wear the neck of the spike. 


, whether the rail is laid on ties or on stringers. A tie plate without a 
and in a short time the rail will wear into the tie. 


P. O. Box 288, PHILADELPHIA, PA. WILLIAM H. PHILLIPS. 


simple. THE LOCK 


Easilv THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 


A trial is re- 
For Use on All Kinds and quested. 


Classes of Work. 


Avplied. | Sixty Millions in Use in 
Railroad Track 
Very Samples free of 


Effective. THE NATIONAL LOCK WASHER CO, Newark, N. J. — 


THE FROST DRY CARBURETOR SYSTEM OF CAR LIGHTING. 


The Greatest Light of the Age. Extensively Used by the Pennsylvania Railroad and the Pullman Palace Car Company. 


AIR TANK 


GENERAL AKKANGE ME? N1 OF PARTS OF LIGHTING SYSTEM ON CAR 
It cannot fail to attract the attention of practical railroad managers on account of its absolute safety, durability, 
amp gives 100 candle-power illumination. One hundred hours’ continuous service fro 1 one charging of the carburetor. 


THE RAILROAD LIGHTING & MFG. (OMPIANY, Office, 700 and 701 Girard Building, Philadelphia, Pa., U.S. A. 


G, KENLY, General Manager. EUGENE CARRINGTON, Gen, Supt TH 3 PAN COAST PATE NT 


ORTON SAFETY HEATING, COMPANY, 
ee United Slates Railroads | Stromg Exhausts from the Impinge of the Outside Air, 


and ABSOLUTELY ANTI-INGRESS. 


simplicity, efficiency and its great economy. Each 


Canadian Railroads : 


Intercolonial. 


Chicago, St. Paul, Min- 
neapolis & Omaha. 


_|NEW, NEAT, NOISELESS, SIMPLE and SCIENTIFIC. 


Richmond, Fredericks- 
burg & Potomac. 


Grand Trunk. 


Guaranteed to EXHAUST MORE THAN ANY OTHER Auto- 


This system of heating ie now in successful operation on the GRAND TRUNK and IN matie Car Ventilators, and to.Be PERFECTLY STORM 

N APOLIS ( A. PICHMOND. FREDERICKSB G & POTOMAC, and ROAN 2 
OKE & SALEM ROADS, of the UNITED STATES. AN D DIRT PROOF. 


ON® HEATING in the Coldest Climate keeps a train thoroughly comfortable for two 
bours, ana a pressure of steam afterward, of tive minutes in each hour, is sufficient to main- 
tain a uniform temperature of 70 degrees. No overhe ating and no cold cars. In case of acci- 
dent there is absolutely NO DANGER OF FIRE, or injury from SCAL DING, by ese ape of 


steam. 
Send for our new circular, showing winver tests and references. For full particulars of C A R Vv N I | L A O R > O 
cost of equipping trains address a § 


MORTON SAFETY HEATING CO., 
N. W. Office: Aldrich Court, 45 Broadway, | Baltimore Office : 105 K, Saratoga Street, 8. W. Cor, Twelfth & Chestnut Sts., Philadelphia, Pa, 
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A. W. SOPER, Presivenr. ROB'T ANDREWS, Vice-Presivenr. R. M. DIXON, Enaineer C. H. HOWARD, Secretary W. R. THOMAS, TREASURER 


THE - LIGHTING - SYSTEM. i 


THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD ' 
S$} IN USE ON OVER 40,000 CARS IN EUROPE AND AMERICA, f 
THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES : 


IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THIS SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FOR LIGHTING BUOYS 


THE - HEATING - SYSTEMS. : 


ov or warn wo onecr wre Gat Heating and Lighting Co., | 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT. 
E 
160 BROADWAY, NEW YORK. 
ABSOLUTELY STEAM TIGHT. 


WM. MARTIN, President, FRANK E, SHAW, Vice-President and Treasurer. W. E. CANDEE, Secretary, : 


NOW IN USE ON ORS THAN 3,500 CARS AND ENGINES. 
_ ADOPTED on 
Boston & Albany Railroad, Kings County Elevated, Fall Brook Coal Co., Buffalo, Rochester & Pittsburgh, , 
New York Centra! & Hudson River Dunkirk, Allegheny V aliey & Pittsburgh. | Beech Creek Railroad, Providence & Worcester, 
Lake Shore & 7 ‘higan Southern, New York, Susquehanna & Western, | Detroit, Lansing & Northern, Long Island Railroad, 
Michigan Centra : | Cleveland & Canton, North. Cent. Div. of Pennsylvania System,| Elmira, Cortland & Northern Rk. P. Co. 
Cleve., Col., Cin, & Ind. ** Bee Line, | West Shore, Union Pacific, Lehigh Valley, : dae Tas 


AND IN USE ON MANY OTHER RAILROADS. 


MANOFAOTURERS OF 


Martin’s Combination Car Heater, DeKalb Ventilating Car Window, Automatic Car Light Extinguisner, 
Automatic Steam Trap, ——e Pressure and other Valves Especially 
Adapted to Steam Car Heating. 
WHOLESALE DEALERS IN BRASS AND IRON STEAM FITTINGS, STEEL AND WROUGHT IRON PIPE. : 
MARTIN ANTI-FIRE CAR HEATER CO., DUNKIRK. N. Y. ig 
ALBANYW,N.Y. CHICAGO; 
936 BRoADWaY. O N O | D A Bioc. 
nada, 
McElroy, Sewall, Westinghouse and other Patents. 
“i. ail CATALOCUES UPON APPLICATION. COMMINGLER, | 
STEAM COUPLERS Special Appliances and Extra Strong Fittings of Every Kind. DRUM 
AND 
AUTOMATIC CONTROL OF HEAT. AND 


FIRE PROOF DIRECT STEAM 


HEATERS. CAR- H EATI N G C O. SYSTEMS. 


WE HAVE JUST ISSUED FOUR NEW CATALOGUES: 


26. Metallic Thermometers for Mechanical Uses. 
. 27. Metallic The mom:ters tor General Use. 
No. 28. Thermostats and Thermomeiers with Electrical Attachments. 
No. 29. The Telemeter System. 


THEY CONTAIN VALUABLE INFORMATION WHICH WILL INTEREST YOU, AND WILL BE SENT ON APPLICATION TO THE 4 ia = 


STANDARD THERMOMETER CoO., PeEasopy, mass. 


Boston Office: Room 422, John Hancock Building. 


GOLD CAR HEATING COMPANY 


NEW YORK ADDREBESS; N. E. Cormer Frankfort and Cliff Sts. CHICAGO OFFICE: 652 The Rookery, E. H. GOLD, Representative. 
UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR SYSTEMS OF CAR HEATING. 


STEAM COUPLINGS. 


Gold's INTERCHANGEABLE, with Gravity Relief Trap. 
‘UNIVERSAL, to couple with SEWEL. 


‘“ WESTINGHOUSE TYPE, “ GIBBS, 


wer We wr the Sole Kieht« under United States Patent« to put Traps on Steam Conplings. 


HE ANDRESS PAINT: COLOR COMPANY 


MANUFACTURERS OF EVERY DESCRIPTION: 


Send for Catalogue, ete 


RAILWAY MARINE PAINTS. 


15 GORTLAN 7 5 T. YORK 
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ALLISON MFC. co., 


MANUFACTURERS OF 


FREIGHT CARS AND | 
LOCOMOTIVE BOILER TUBES. 


WROUGHT IRON PIPE OF SUPERIOR QUALITY 


PHILADELPHIA, PA. | REPAIRING FREIGHT CARS 


For Railway and Private Companies. 


ARE PREPARED TO BUILD 


Steel and Wooden 


Freight Cars. 


Their repair plant is equipped with 


The Harvey 
Steel Car and 
Repair Works. 


modern appliances for 


} Special facilities for making all kinds of Car and Railway = 
OR 
CHURER DUMP CARS T. W. Harvey, Pres. J. D. 
E. E, KAUFMAN, Sec. and Treas. Gen'l Superintendent. 
OFFICE: 


WORKS: HARV EY, ILL., 
At Crossing lll. ‘Cent. and C. & G. 


DELAWARE CAR WORKS. 


| JACKSON & SHARP COMPANY. 
Manufacturers of Passenger, Sleeping, (ity, Baggage and Freignt Oars. 
WILMINGTON, DEL. 


Cable address “‘Jackson.” Special attention given to Sectional Work ifor 
xportation, 


SOUTHERN & PACIFIC REFRIGERATOR CAR CO. 


CRITT. A. COX, President. 


| 825 The Rookery, Chicago. 


B.D. LEACH, Seoy. and Treas. 


BUILDER OF THE GENERAL OFFICES ; 


STANDARD REFRIGERATOR CAR. i CHAMBER OF COMMERCE, 


——RIORDAN PATENTS.— CHICAGO. 


The best Peetsigenntce Car now in use for Sige of Dressed 
Meats, Fruits, Dairy Products and Brewers. 


G. co 


PHILADELPHIA. 


BUILDERS OF 


Railway and Tramway Cars 


THE ENSIGN MANUFACTURING COMPANY, CANDA MANUFACTURING COMPANY, 


FREIGHT SERVICE. OF THE HICHEST QUALITY ONLY. 
Chilled Car Wheels of the Highest Grade only. Aales, Iron CAR SHOPS IN COURSE OF ERECTION 
and Brass Castings. Capacity: 20 Cars and Ce N. 
400 Car Wheels Daily. 
aa OFFICES, No. |i PINE STREET, NEW YORK CITY. 


We respectfully solicit your inquiries and specifications. 


CORRESPONDENCE SOLICITED. 


F.E CANDA, President. Cc. J. CANDA, Vice-President. J. W. SAVIN, Gen. Agent WORKS AT CARTERET, N. d. 
WwW YORE. 
CHARLES J. CANDA President. | FERDIN AND CANDA, | 
MORA CANDA. Treasurer | JOHN W. SAVIN j Vice-Presidents. 
"REDE JDSUN, Secretary. | ELY ENSIG 
HUNTINGTON, WEST VIRGINIA. 


YOUNGSTOWN CAR MFG. CO| Seuth Baltimore Car Works 


BALTIMORE, MD.. 
BUILDERS OF RAILROAD FREIGHT CARS 
Youngstown, Ohio. 


RAILROAD FREIGHT CARS 


a Freight Cars of All Kinds. 


ANDREW MILLIKEN, Gen. Man. Capacity, 20 CARS PER DAY. 


ERIE, PA. 


MANUFACTURERS OF CAR WHEELS, STREET AND MOTOR CARS. 


PASSENGER COACHES, BAGGAGE & MAIL CARs, 


Warehouse Trucks, Forging 


ST. CHARLES. MO. 


WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all descriptions of Railwa) Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but Experienced Workmen, and 
have on hand a Large and Complete Stock of Seasoned Lumber, sufficient for several years’consumption. Special facilities for furnishing Sectional Work for Exportaticn. 

DAILY CAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHIPMENTS MADE FROM NEW YORK OR BOSTON. 

@. O. Pree’t. 

8, Treas. WEW WORKS BUILT (872. PF. ADDRESS, BRIGHTWOOD, MASSE, 


Ji 
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FOR OHIO AND WESTERN STATES: 
FOR OHIO AND EASTERN STATES: 
FOR OHIO AND EASTERN STATES: 
FOR SOUTHERN STATES: 


Licensees of the CONSOLIDATED BRAKE SHOE CoO., 

THE CONGDON BRAKE SHOE CO., Monadnock Building, Chicago, Ill. 
(CONGDON SHOES) RAMAPO WHEEL & FOUNDRY CO., Ramapo, New York. 
(FLANGE SHOES) RAMAPO IRON WORKS, Hillburn, New York. 

THE ROSS-MEEHAN BRAKE SHOE FOUNDRY CO., Chattanooga, Tenn. 


Shoes should be ordered in accordance with the above allotment of territory. 


THE LEADING CAR 


Seat. 
“Gilt Edge Limited.” 
Colonial Express” (Royal White Line). 
“Empire State Express.” 
Fast Flying Virginian.” 
“ Royal Blue Line. 
Diamond Special.” 
“Red Express. 
“ Royal Reading Route.” 


SEAT OF THE TIMES. 


The following Popular Trains are furnished in whole or in part with our Superb Seating : 


SPECIFY ONLY 


SEATS. 


THE HALE & KILBURN MFC. CO., &.%:" 


“Flying Statesman.” 

“New York and Chicago Limited.” 

“ Chicago and St. Pau! Limited.’ 

“New Orleans and Chicago Limited.’ 
“Columbian Limited.” 

“ Chicago and Nashville Limited.” 
**Golden Gate Special.’ 

“ Washington and South western Limited.” 


New York, 


New Yor 


GENTLEMEN 


YOUR 


THE LO Loose LINK ty 


COUP 


n2 


DAVENPORT & FAIRBAIRN. 
Chilled Iron Car Wheels. |.. 


ERIE, PA. 


Capacity, 350 WHEELS PER DAY. 


Automatic Interchangeable Car Coupling Company 


CALIFORNIA 


Iron, 


WITH 
Stee/ Knuckle. 


F. L. WELLS, General Agent, 
116 South Clinton St. Chicago 


The Jackson * Woodin wea Co., 


PA. 


REIGHT CARS, CAR WHEELS, CAST IRON WATER 
AND GAS PIPE, CASTINGS AND FORGINGS. 


C. R. Woonprn, Prest. C. H. Zennper, Vice Pres. and Genl. Man r. 
Ws. F. Lowry Treas. FrRep. H. Eaton, Secretary . GLENN, Geni. Supt. 


MIDDLETOWN CARWORKS 


RAILWAY and MINE CARS. 


Works and office on main line Pennsylvania and Philadelphia & Reading 
Railroads, Arthur King, Prop., Middletown, Pa. 


THE PARDEE CAR & MACHINE WORKS, 


WATSONTOWN, PA., 
Baggage, Bex, Gondola, Fiat, G ravel, Ore, Coal, Mine and 
Patent Turn-Tables and Centres for Wooden Turn- 
Rallroad Forgings, Rolling-™ill 
Casting: ridge Bolts andc astings. 


We have = _— with our Car Works an extensive Foundry and Machine Sh 
pone y achine op, and 
P 8. B, MORGAN, Manager. 


“THE SURVIVAL OF THE FITTEST.” 


Van Dorston Cushioned Car Coupling Equipment Go 


VAN DORSTON CUSHIONED CAR COUPLER, 


M. B. TYPE. 


Automatic Self- ope ning and Self- Adjusting. 
Independent Double-Acting Gravity Lock, 


Lightest, and Best. 


Safety to Trainmen. Insures 


No Slack Required to Uncouple. 


Also the Van Dorston Single, Double and Triple-Acting Cushioned Draught 
Gear. Seventy-five per cent. reduction in shocks on the part of the couplers and car 
bodies, and Y great economy in repairs. Increase in yard room of from 12 to 
18 cars per 1,000. Correspondence respectfully solicited. 


Van Dorston Cushioned Car Coupling Equipment Co.. 


EDWARD H, JOHNSTON, President, 


Ss. 
elphia, Pa, 
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STANDARD 


M. C. B. Standard 


Automatic Freight Car Coupler. 


Gould Continuous 
Platform and Buffer. 
Gould YWestibule. 


W. A. ALEXANDER, President. M, A. KILVERT, Sec’y. 
A.C, McCORD, Vice-President. H, O. NOURSE, Gen’! Agent. D. W. McCORD, Treas. 


DEE: X 


RAILWAY SUPPLY CO. 


The DREXEL JOURNAL BOX LID 


With Chain Attachment for Ht Ta the Knuckle WHEN 
REQUIRED. 


ca (DOWLING TYPE.) 
©) Drawhead, Malleable Iron; Kuuckle, Pressed Steel; Pin, Drop Forged Steel, 
_q New York Office : Chicago Office : 
7) 120 BROADWAY. 941 ROOKERY > Ow | ' 
¢ St. Louis Office : 
319 COMMERCIAL BUILDING. 
F 
o2«} Coupler Co. 
£ Buffalo Office and Works, 
AUSTIN ST. < © 
© 
° 


THE STANDARD CAR COUPLING (CO., 


: New York Office, 45 Broadway. Chicago Office, 1018 The Rookery. 


Ne 


rHE 


DREXEL COUPLER. 


of Pressed Steel with a Central Bearing Spring. Cost of maintenance reduced to . : 
minimum with maximum efficiency. ‘ Knuckle is pu! - ae from side 
The Rookery; of the car. raw bar cannot 


Eastern Offices COLUMRIA BUILDING. NEW VORK. fall on track in case of pull out. 


FREIGHT, PASSENGER 


AND 


TENDER COUPLERS. | 


ST. LOUIS GAR COUPLER 00,, 


TENSILE STRENGTH (Fairbank’s Test) (39,640. DROP TEST, 


ST. LOUIS, ,700 Ibs. hammer dropped {§ ft. 22 times failed to break the knuckle. 
WM. V. WOLCOTT, HENRY O’HARA, GEO, A. BANNANTINE, | Direct drop of full sized pin makes a double lock formed by draw bar at ““C” and 
President. Vice-Prest. Secretary | Pin “D.” Equally strong if pivot pin “A is lost. Should pin be lost, use any link— 


}no chains being required. The strongest Knuckle and Coupler known. Cannot be 
THE we a RR }unlocked by any jolt of the cars, Couples with all M.C. B. types. The locking pin 
Ae e | drops behind the step on rear of Knuckle “ K,” and keeps tine nuckle always open 
| 


} when carsare separated. Removing the pivot pins, 33 loaded gondola cars were drawn 
| from Paterson, N. J., to West End (18 miles), the pull being e ntire ‘ly on the DOUBLE 
| LOCK. 


| The drawbar is Maileable lron. The Knuckle Pivot and Locking Pins steel. 


THE COUPLER & MFG. CO., 


52 Broadway, New York. Works, 91 Clay St. Newark, N. J 


TROJAN CAR 


- ca. R. TYPE. 
THE STRONGEST AND THE ONLY SAFETY COUPLER. 


Positively Automatic. 
COMPLYING FULLY Wtf HH ALL REQUIREMENTS OF THE LAW. 


SIMPLE STRONG. EFFECTIVE 


PRATT & LETCHWORTH, ™anuracturers, BUFFALO, Y. 


CREOSOTED MATERIAL. 
THE CREOSOTE LUMBER & CONSTRUCTION 00. 


OF FE RNANDINA, F'LA. 
Furnishes CREOSOTKD MATERIAL of all kinds by the c: argo and carload. Manufacturers ot 
WOOD CREOSOTE O1L, tue only oi) ased at their works in protecting timber against decay 
and the ravages of the geawormes, S) inping facilities unsurpassed by rail and water. Write 


for circular and prices. B, T, BURCHARDI, Chief Engineer and Superintendent. 


_ The knuckle may be thrown open for coupling by the hand-rod at the side of the car, rend 
ering it unnecessary for trainmen to go between the cars to open the knuckle. The action is 
oosilive, and not dependent on springs or gravity. 


ane lock has a bearing of four square inches on the knuckle. T nN 
Enable railway cars to be started with but one-tenth the power r quired wi ith ordinary O. Olsen, Pe oe sr of Fairbanks & Co.'s testing department, says: “IT 1S THE STRONG 
prasses, Thirty (30) per cent. coal saving realized with trains o 4 four or more cars. Journal E3T COUPLER NOW IN THE MARKET 

heating entirely done away with by removing the cause. st of lubric ati m practically 


nothing, and every bearing guaranteed to yield 200,000 niles a service, Great economy and 
uniform reliability secured. 


THE MENEELV BEARING COMPANY, West Trov N.Y. New Vork Office. I! Pine atreet. TROY N. Y 


TENDER. 


518 Rookery, Chicage, 
31 & 33 Bway N.Y, 
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RLEY Co. 


| AW. ME Conway. 


THE BUCKEYE COUPLER. 


W. F. GOODSPEED, President. R. M. ROWND, Vice-President. 8S. P. PEABODY, Secretary and Treasurer. 


Sold with a GUARANTEE 
to Stand the Proposed 


M.C.B8. Drop and . 
Pulling Tests. 


Master Car Builders’ Standard in every’ particu- 
lar. Combines the greatest obtainable strength 
and simplicity. Only Three Parts, Positive acting 
gravity lock and positive mechanical opening of 
knuckle. Absolute Central draft. Same movement 
that raises the lock throws open the knuckle. 


Adopted as Standard by Several 
Leading Railroads After Severe 
Tests and Long Trials. 


THE BUCKEYE AUTOMATIC CAR COUPLER CO., Columbus, Ohio. 


JOHNSTON CAR COUPLING COMPANY 


204 WALNUT PLACE, PHILADELPHIA, PA. 


WEIGHT 180 POUNDS. 


E. J. EAMES, Western Agent, 


Phenix Building, CHICAGO, ILL. 


MEETS ALL THE REQUIREMENTS OF THE MC. B. LINES AND TESTS= 


LOCKING DEVICE SIMPLE, DURABLE AND EFFECTIVE 


It Has but Four Parts and Cannot Be Opened by Acvident. 


Se 
} 
'N 
rv. 
JAN N“COMPAT- — 
yen # 
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THE BALTIMORE CAR WHEEL COMPANY 


MANUFACTURERS OF 


CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH OR WITHOUT AXLES. 
CAPACITY, 400 WHEELS PER DAY. 


W. S, G. BAKER, President and Treasurer. 
J. PAUL BAKER, Secretary. 


OFFICE AND WORKS: 


Fulton Junction, Baltimore, Md. 


COCKERILL’S WROUGHT IRON CENTRE’ 
pe and Disc Steel Tired Wheels, 


OF AMERICAN STANDARD, 


‘For Locomotive Driving Wheels, Locomotive Tender and 
Truck Wheels and Passenger Car W heels. 


Fourteen years of constant service on 


the Pennsylvania R. R., and over 25 years 


of service on the most important roads of 


Europe is the record of our wheels. 


Gibson Fastening. 


Mansel Retaining Rings or Gibson Fastening, 


Adopted as Standard Wheel on some of the Principal 
Roads in this country. Apply for Cat alo gue, 


CHAS. G. ECKSTEIN & CO., Sole Agents, 
41 John St., New York. 


BOWLER & COMPANY, 


Nos. 10 to 24 Winter 8t., CLEVELAND, 0. 


Ss Car Wheels of all Kinds and 
= Sizes, with or with- 
out axles. 
= Railroad Building and Heavy Castings 


A SPECIALTY. 


THE KRUPP SYSTEM 


AMERICAN STANDARD 


STEEL-TIRED WHEELS 


CAST-STEEL WORKS 


Of FRIED. KRUPP, Essen, Germany. 
REPRESENTED BY 


THOMAS PROSSER & SON 
(5 Gold Street, New York. 


RECORD 40,000 MILES, 
1-16 INCH WEAR. 


simplicity. 
Durability- 
Economy: 
Elasticity- 
Safety- 
Noiseless- 


For Coaches, Locomotives and Teng®t Trucks on Elevated, Ele« and Street Railroads 
'wo pieces only. Centre never remo,;@dfrom axle. ‘ire rene wet ad inany shop. Cus thion 
absorbs all vibrations or undue stress and thrusts. One-half more mileage than any other 
wheel made. 
FOR CIRCULAR. 


CUSHION CAR WHEEL CO. PACINIO HOTEL. CHICAGO. 


LOBDELL CAR WILMINGTON, DEL. 


lishec 


Also 
OPEN AND 
Solid Plate 


STREET CAR 


WHEELS 


Double Plate, 
Single Piate 


Hollow Spoke 
WHEELS 


FOR 
Broad and Nar- 
row-Qauge Cars 
Engines andTen- 
ders. 


Either in the 
Rough or Fitted 


on Axles, 
CAPACITY. 500 WHEELS PER DAY. 


TAYLORIRON & STEELCO. 


Successors To TAYLOR IRON WORKS,” 


| HIGH BRIDGE, NEW JERSEY, on line of C. R, R. of N. J. 
| New Orrice: Room 505 CenTRAL Bur_pine, Liperty AND West Sts, 


| 

Steel Tired Car Wheels, Chilled tron Car Wheels, Car and 
(Locomotive Axles, Iron and Steel Forgings. 


PITTSBURGH FORGE AND IRON COMPANY 


CALVIN WELLS, Pres. & Treas. MANUFACTURERS OF F. E. RICHARDSON, Secy 
r 


MERCHANT IRON, 
Draw-Bars, Links and Pins, Follower P'aves, Railroad Forgings, Arch Bars, Splice dee 


Track Bolts Bridge Roda. with Plain or Upset Enda, All Sires, 
Office: Tenth Street, near Penn Avenue, Pittsburgh, Pa. 


THE 


Standard 
Steel Works, 


MANUFACTURERS OF 


Locomotive and Car-Wheel 


bees. 


OFFICE: 220 SOUTH FOURTH ST, 
Philadelphia, Pa. 


LATROBE STEEL WORKS 


MANUFACTURERS OF 


TIRES 


FOR LOCOMOTIVE AND CAR WHEELS. 


Works and Main Office, Latrobe, Pa. 
Branch Office, 251 8. 4th St., Philadelphia 
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FRANK S. LAYNG, CHAIRMAN. 


10 WALL ST., New YORK 
237 FRANKLIN ST., BOSTON 
T19 PHOENIX BUILDING, CHICAGO 


Cc. R. KEARNS, SECRETARY AND TREAS 


PICKERING SPRING CO., Limited 


MANUFACTURERS OF 


Railway Springs of Every Description 


PHILADELPHIA 


HARTFORD, CONN. 


CRUCIBLE 
STEEL-TIRED WHEELS, 


For Parlor and Sleeping Cars, J 
Passenger Coaches, Locomo- 
tive and Tender Trucks. 


CAST-IRON CENTRES 


WELDED Tu 
Hammered & Rolled Crucible Steel Tirea. 


GATES ROCK AND ORE BREAKER, 


See Large Advertisement in Last or Next Issue of This Paper. 
GATER IRON Ke, 


ROYAL 


(FIRE) 


(INSURANCE OOMPANY 


Ot Liverpool, England. 


WATER COLUMNS 
JOHN POAGE, 
CINCINNATI, O., 


v. Ga. ESTABLISHED 1845. 


HEAD OFFICE METROPOLITAN DISTRICT, 


No. 50 Wall St., New York. 


TRUSTEES : 


JACOB D. VEKMILYE, HENRY PAKISH 
OSGOOD WELSH. 


F. ALL. Manager. 
. HENSHAW. Asst. Manage: 


The Coming Joint for Steam Railroads, 


ELECTRIC and CABLE STREET RAILWAYS. 


IN SUCT SP UE; USE ON 48 ROADS. 


By its use the rail is made as 


—AaND— 


TANK VALVES. 


strong at the joint as it is at the 
centre of the rail as it lies in 
track. 

It is simple and easily applied, 
and has always given satisfac- 
tory results. 

It is the safest joint to use, 
aud cheaper in the long run 
than the angle bar. 

It will increase the life of the 
rail over 25 per cent. 


PATENTED IN UNITED STATES AND EUROPE. 


CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 


Broad and Market Sts., Newark, N. J. 


50a So. Clinton St., Chicago, Ill., U. 8. A. 


cr 


American Steel 


JNO. C. PAUL, President. 

J. H. OLHAUSEN, V Prest. 
G. W. CUSHIN( 
SAM'L GARWOOD, Secretary 


and Treasurer. 
MANUFACTURERS OF 


Solid Steel Double Plate or Spoke Loco 
motive Truck, Tender, Passenger and Fast 
Freight Wheels, turned on tread and flange 
and balanced, on which we give a Mileage 
Guarantee. 

Solid Steel Castings for Railroad Equip- 
ment generally, Miller Hooks, Buffers, 
Levers, Crossheads, Rockers etc., and 
Knuckles for repairing M. C. B. Draw- 
heads. 

This metal is acknowledged by R. R. 
ofticials to be especially adapted for 
Knuckles, owing to its superior strength 
and ductility. 

Corres mdence Solicited. 


New York Office: - - Cevtral Building, 143 Liber y St, 


THE CAYUTA WHEEL AND FOUNDRY CO 
AND SAYRE STEAM FORCE 


ANUFACTURERS OF 


WHEELS 


AND 


For Locomotives, Passenger and Fereight Cars. 
RAILROAD CASTINGS AND HUEAVY FORGINGS. 
HOWARD ELMER, Pres. F. E, LYFORD Treas. M. C, CHAPMAN. Supt. 
SAYRD PA... 


Eno Rail Joint Co.. 


NEWARK, N. J. 


THE HINCKLEY AUTOMATIC BRAKE-SLACK ADJ USTER 


Illustrated Catalogue, with records of performance in service, 


Simple. Compact. Ejfective. 


Piston of Air Brake Cylinder is automatically kept at 


any desired uniform stroke, resulting in full, effective piston 


pressure at all times. 


ONE ADJUSTER PER CAR. 


Uniformly applicable to any form of brake rigging, Passenger or Freight, whether 


brakebeams are outside or inside hung, etc., etc. 


upon application. 


| 
| | 
Vy 
| 
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THE HINCKLEY BRAKE COMPANY TRENTON, NEw Jersey. 
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FONTAINE CONTINUOUS RAIL 


(For DESCRIPTION SEE RAILROAD GAZETTE OF Dec. 18, 1891) 


THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: | NEW YORK OFFICE: 


Room 320, Home Insurance Office, 205 La Salle Street.| Room 615, Mutual Life Building, 32 Nassau Street. 


WORKS AND MAIN OFFICE: 


FONTAINE CROSSING CO., DETROIT, MICH. 


BARNUM & RICHARDSON Co. 
Office, 64 South Jefferson St, CHICAGO, ILL = 


MANUFACTURERS OF— 


LOCOMOTIVE, 
PASSENGER, 
FREIGHT 


—AND— 


BA STREET CAR WHEELS, 


IN THE 


bar Contracting Chil, 


Salisbury Charcoal Pig Iron, 
Street Railway Curves, 
Crossings, Frogs and 
Switches 


Machinery and Heavy Castings 
of all descriptions. Wheels are 
made perfectly cylindrical, uniform 
in chill, and with treads ground. ia 


RAMAPO IRON WORKS 


HILLBURN ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals Interlocked with Switches, 
Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT 


Automatic Stand, Showing 
Position of Parts while 
being Thrown Au- 
tomatically by 
Train. 


Automatic Stand, Showing Position 
of Parts while being Thrown 


by Hana 


RAMAPO mw YOEED FROG.” 


Ramapo Wheel & Foundry Company 


MANUFACTURED 


CHILLED IRON CAR WHEELS |Snow’s Rigid Steel-Tired Wheels, 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS. 
BOLTED--WITH WROUCHT-IRON PLATES, CAST-IRON CENTRE 
mee Drawing Room and Sleeping Coaches, Lo- AND INTERCHANCEABLE HUB. 


comotives, Tenders and Passenger 


and Freight Cars. 
Congdon Brake Shoe. Raoul! Journal Box. 


BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE CENTRE 
AND WEDCE-SHAPED RETAINING RING. 


Both of these Wheels can be Be-tired in any Ordinary Machine Shop 


IOFFICE AND WORKS, RAMAPO, N.Y 


ia 
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DON’T MAKE MISTAKES, 


but patronize the Electric Lighted, Steam 
Heated Vestibuled Trains of the 


Chicago, Milwankee & St. Paul Railway. 


Through cars between Chicage and i-crtlaia 
Oregon, via >t. Paul & Nor. Pac. kK. R, and 
through cars between Chicago and Denver, 
Colo., via Omaha and the B. & M. KR. R. For 
further particulars apply to nearest Ticket 
Agentoraddress GEO. H. HEAFFORD, 

Gen’! Pass'r Ag’t, Cutcaao, ILt. 


between CHICACO and 


New Work. Boston and the East. 


NEW YORK & NEW ENGLAND R. R. 
New York and Boston Trains 


Leave either city....... 12:00 m 

Arrive at termini...... 6:3) p. m, 
TICKET OFFICES: 

Grand Central Station, New York; 322 Wash 
ington Street, Boston. 


*3:00 p. m, 
*8:40 p. m, 


*3:00 p. m.—The “ White Train.”—Runs daily, 
including Sundays. 


Nore.—On Sunday the White Train arrives 
Boston and New York at 9:00 p. m. 


Parlor and Dining Cars, 


Wisconsin, Michigan, Minnesota 
Nebraska, Dakota and Wyoming 
penetrates the Ayricultural, Mining 


and Commercial Centres of the 


WEST «« NORTHWEST 


The Unrivaled Equipment of the 
Line embraces Sumptuous Dining 


| 


SOLID TRAINS 


——BETW EEN— 


NEW YORK CHICAGO, 


Via Chantangua Lake or Niagara Falls, 


‘ An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 


Between New York and Rochester, Buffalo 
Niagara Falls, Toronto, Chautauqua Lake, 
Cleveland, Cincinnati and Chicago. 


D. |. ROBERTS, Gen’l Pass. Agt. 


Short aud Direct Through Car Line 


BETWEEN 


CINCINNATI, INDIANAPOLIS AND CHICAGO. 


rivate Compartment Buffet Sleeping Cars, Standard Wagner Palace Sleeping Cars and 


P | Elegant Reclining Chair Cars on Night Trains; Luxurious Parlor and Cafe Dining Cars on Day 
Cars, New Wagner and ullman “ 


Sleepers, Supurb day Coaches and THE SOUTHWESTERN I.IMILTED, 


FAST VESTIBULED TRAINS 


Running direct between Chicago, 
St. Paul and Minneapolis, Council 
Bluffs and Omaha, connecting for 
Portland, Denver, San Francisco 
and all Pacific Coast Points. 


ONLY LINE TO THE BLACK HILLS 


For Tickets, Rates, haps, Time Tabies and 
‘ull information, appiy to any Ticket Agent or 
address the Gen’ Passenger 4ger*. Chicago Tl) 


J.M. WHITMAN, H.C.WICKER, W. A. THRALL, 
General Man. Trafic Man. G.P.&F.A. 


“SPRINGFIELD LINE” 


Limited Trains 


—LEAVE— 


BOSTON and NEW YOhK 
12.00 NOON, DUE 5:40 P. M. 


5 Hours and 40 Minutes. 


The equipment of above trains will consist 
of baggage car, drawing room smoking car 
and two drawing room cars. 


FARE 86.00, 


Including seat in drawing room car. 


Tickets will not be sold beyond the seating 
capacity of the train. 


A. 8. HANSON, 
General Pass. Agent. 


TRAVEL VIA THE 


Burlingto 


TO ALL 


POINTS WEST 
NORTHWEST, 


and SOUTHWEST. 


P, 8 EUSTIS, Gen. Pass. and Ticket Agent 
ILL. 


SUNDAY SERVICE. 


On Sunday, May 22d, the Wisconsin Centra! 
lines will resume its popular train service 
between Chicago, Waukesha and the Lake 
Region. Trains will leave the Grand Centaal 
Passenger Station, for Lake Villa (Fox Lake), 
Antioch, Mukwonago and Waukesha at 8:30 
A. M., Sunday, arriving at Lake Villa 10:33 a. 
m., Antioch 10:40 a. M., Mukwonago 11:40 a. m.. 
and Waukesha 11:49 a. mM. Returning leave 
Waukesha 4:45 P. M.. Mukwonago 5:05 P. m., 
Antioch 6:18 Pp. M., Lake Villa 6:50 p. M., arriv- 
ing at Chicago8:45P.mM. Forthe accommoda- 
tion of excursionists desiring to remain in the 
country over Sunday “ The Business Man's 
Special” will again be placed in service. This 
train will leave Waukesha at 5:30 A. M.. arriv- 
ing at Chicago at 8:50a.M. For tickets, time 
tables and pamphlets apply to GHKO. K. 
THOMPSON, City Passenger & Ticket Agent, 


Chicago, lil. Or to JAS. C. POND, General 
| Passenger & Ticket Agent, Chicago, I). 


Ist V.-Pres, & Genl 


THE COLORADO SHORT LINE TO 
EQUIPPED WITH PULLMAN BUFFET SLEEPING CARS. 
ine IRON MOUNTAIN BOUTE. 
“— Y. To Texas and the Southwest. The Shortest and Quickest Line to the City 


of Mexico, with only one qhenre at Laredo. 
ONLY OF CARS ST. LOUIS SAN FRANCISCO, 
8. H. H.C 


4 DAILY TRAINS 4 


NSas CITy. 
PUEBLO AND DENVER 


3 DAILY TRAINS 3. 


C. TOWNSEND, 
% Genl, Pasar. and Ticket Agen! 


PENNSYLVANIA RAILROAD. 


GREAT TRUNK LINE AND UNITED STATES MAIL ROUTE. 


THE 


BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 


Connecting all the principal cities om the Atiantic coast with those in the "is- 


sissippi Valley and on the Great Lakes. 


Through trains with Pullman 


Vestibule Cars attached, between New Work, Philadelphia, Washington and 
Baltimore and Chicago, St. Louis, Cincinnati and Louisville. 
Baggage Checked to Destination. Fare me as low as by any other route. 


For tickets, palace and parler car accommodal 


ions, and all desired information, apply at the 


offices of the company: No. 205 Washington street, Bostom; No.1 Astor House, Nos. 435, 849 
and 944 Broadway, and Desbrosses and Cortlandt street Ferries, New York ; Nos. 838 and 1348 
Chestnut street, and Broad Street Station, i gy N. E. corner Baltimore and Calvert 


sreets, Union Station and Northern Cent: 


ral Railwa 


Station, Baltimore K. corner 


Thirteenth street and Pennsylvania avenue, and Baltimore and Potomac Railroad Station, 


J. R., WOOD, General Passenger Agent. 


Washington City. 
CHAS, E, PUGH, General Manager, 


FROM ST. LOUIS, INDIANAPOLIS AND CINCINNATI 
TO NEW YORK AND BOSTON, 


Is the finest train in America, and provides the best and quickest service ever offered between 
the East and the West, landing passengers in the heart of New York City without ferry trans- 


fer. 
OSCAR G, MURRAY, Traflic Manager, D. B. MARTIN, Gen. Pass. Agt., 


CINCINNATL O. 


CHICACO &* ALTON RAILROAD. 


Ladies Palace Day Oars and Palace Reclining Chair Oars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Oars, 
and Palace Dining Cars, 


PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Oars of any Class Between 
CHICAGO AND KANSAS CITY, CHICAGO AND DENVER 
CHICAGO AND ST. LOUIS, and ST. LOUIS AND KANSAS CITY. 


Pioneer Pullman Palace Sleeping Car, Palace Dining Car, and 
Free Palace Reclining Chair Car Line. 
JAMES CHARLTON, General Passenger and Ticket Agent, 
210 Dearborn Street, Corner Adams Strect. CHICAGO, ILL 


NEW YORK CENTRAL & “~UDSON RIVER R.R. 


THE GREAT FOUR-TRACK TRUNK LINE OF AMERICA. 


All through trains arrive at and depart from Grand Central Station, Fourth 
Ave. and 42d Street, New Work. the very centre of the city. 


THE DIRECT LINE BETWEEN NEW YORK AND NIAGARA FALLS 


Wagoner Palace and Drawing-Room Cars on al) thron¢h traina. 
JOHN M. TUOUCEY, GEO. H. DANIELS, 
General Manager. Genera! Passenger Agent. 


ILLINOIS CENTRAL RAILROAD. 


Through Line of Free Reclining Chair Cars and Pullman 
Palace Sleepers between Chicago and St. Louis. Direct 
Connection in Union Depot for all points diverging 


The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 
and NEW ORLEANS, making DIRECT CONNECTION for LITTLE 
ROCK, HOT SPRINGS, FT. WORTH and ALL POINTS in ARKAN- 
SAS and TEXAS; also for NASHVILLE, CHATTANOOGA, VICKSBURG, MOBILE, and 
ALL POINTS SOUTH and SOUTHEAST. 

Through Train of Free Reclining Chair Cars and Pullman !Palace Sleepers 
between Chicago and Springfield. 

The SHORTEST and MOST DIRECT ROUTE from CHICAGO to ROCKFORD, DUBUQUE 
WATERLOO, CEDAR FALLS, SIOUX CITY, SHELDON, ROCK RAPIDs and SIOUX 
FALLS, making DIRECT CONNECTION at SICUX CITY with UNION PACIFIC RAILWAY 
for Ale POINTS in NEBRASKA, COLORADO, UTan, WYOMING and THE PACIFIC 
COAST. 

For Tickets, Kates and allinformation apply to any Coupon Ticket Agent m the United 
States or Canada, or address 

T. J. HUDSON, Traftic Manager. 


| 


A. H. HANSON, General Passenger Agen 


General Freight Department. 
THROUGH LINE WITHOUT TRANSFER OF FREIGHT 


To principal points in Illinois, the West and Northwest: 
also to New Orleans, Memphis and points in tne 
South, Southeast, Texas and Mexico. 


HORACE TUCKER, General Freight Agent, 
Chicago, Ill 


THE GREATEST THROUGH CAR LINE 


tas BETWEEN THE EAST AND WEST. 


Wegner Sleeping, Drawing Room and Private Compartment Cars between 
New York, Boston, Albany, Buffalo, Cleveland, Toledo, Chicago, Cincinnati and 
intermediate cities 

Route of the New Vork and Chicago Limited, Boston and Chicago special and 
U. 8. Fast Mails, 


ONLY DOUBLE-TRACK LINE TO WORLD'S FAIR. 
W. H, CANNIFF, Gen, Supt., Cleveland, O. A. J. SMITH, G. P. & TL. A 


THE FINEST ON EARTH.~— The Cincinnati, Hamilton & Dayton. R.R 
is the only line running Pullman s Perfected Vestibule Trains, with chair 
parlor, sleeping and dining-car service between Cincinnati, Indianapolis 
and Chicago, and is the only line running through reclining-chair cars 
Mm between Cincinnati, Keokuk and Springfield. Ill, and combination chair 

j and sleeping-car Cincinnati to Peoria, Lil. and the Only DIRECT LINE 


THE LEHICH VALLEY 


Hoosac Tunnel Route crecsotinc works 


Works, Perth / oy, N. J. 
FITCHBURG RAILROAD. ks, Perth Amboy, N. J 


Office Washington St., So. of Gap, Jersey City, N. J 
Short line between the Hast and West. slec p 


| H STANLEY Pres. WaLtTeR G. Brac, Engr 
| H. Comer, Supt. 
ing and drawing-room cars on all express | 


ps lon Baber, Tles creosoted with DEAD 
| . OF COAL TAR. Creosoted timt ‘ 
d. WATSON, Capacity, 40,000 B. M. per month. 


Cylinders 99 
unication, 


General Passenger | long. virect water and rail comm 
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CNCNNATLHAMICTONG DAYTON RR. line entering Cincinnati over 25 miles of double track, and from its Past f 
£ record can more than assure its patrons speed, comfort and safety. Tick- 
Pe | cs on saleeverywhere, and see that theyread (’., H. & ).. either in or out of Cincinnati, Indian- 
apolis or Toledo. EK O. MCCORMICK, Gen, Pa 8. and Tkt. Agent ' 
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HENDRICKSON, 
F.5-CLAMER, 


CoParmers. 
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LIMA, O., U. S. A,, 


SOLE MANUFA( TURERS OF THE 
rate Locomotive Engines, 
100 feet radius We aleo 
~ \\ Standard on lieht Locomotives 
am WS Mining Cars of all Kinds, | 
CAR WHEELS AND AXLES. 


Write for Particulars. 


~ WOOTTEN LOCOMOTIVE 


MECHANICAL AND ELECTRIC 


INTERLOCKING AND BLOGK SIGNAL SYSTEMS, 


Every Variety of Track Supplies. Heavy Tools. 


MACHINISTS AND MANUFACTURERS. 


WHARTON RAILROAD SWITCH 


125 South Fourth Street, Philadelphia, Pa. 


POR’ LAND, 


FRANKLIN C. PAYSON, President. JAMES E, GREENSMITH, 


tYRON D. VERRILL, Tr 


H.K.PORTER & CO. 
Pittsburgh, Pa. 


LIGHT LOCOMOTIVES 


And Noiseless Street Motors, 


And for all gauges of track. Al 
work steel fitted and interchange- 
able. Duplicate parts kept ‘in stock. 

Milustrated Catalogue mailed on 
application. 


This cut changed weekly, 


Roll Stronger alld tha te Anes 


2 firebox will ce e you of the 


SOMPOUND LOCOMOTIVES 


Ce ae advantageously applied to L« mot of all type ith 2, 3 or 4 cylinders, and o 
ny 
Ap ay pli ab le with all syste of valve ge 
nt. saving in’ 
A ation of power available when engine is in full gear. 
No 
Does n iffic i 
Ab e3 0 
ne r 
‘an 
Re oxi i ato sversing ar worki 
The engi enee require no special training 


First engine built in 1888. Present number built and building, over 300. 


Full information and drawings on application to 


ELOYPE & CO., 
iS ST. DUNSTAN’S HILL - LONDON, ENG. 


| FULLER BROTHERS & CO 


139 GREENWICH STREET, NEW YORK, 
SOLE AGENTS FOR 


DOVER IRON CO. OF NEW JERSEY. 


BOILER RIVETS, BRACE JAWS, STAY BOLT IRON 


| NUTS, BOLTS AND WASHERS. 


bol Punched Square and Hexagon Nuts, 


(Chamfered and Trimmed with Drilled Holes). 


Finished Case-Hardened Hexagon Nuts. 
Engineers’ Steel Wrenches. 
Machine Bolts, 

Rough and Milled Studs, 

Cap and Sei Screws. 

Turn Buckles, 

Drop Forgings to Order. 


PROVIDENCE. RHODE ISLAND. 


RICHARDSON & ALLEN-RICHARDSON 
BALANCED SLIDE VALVES. 


NEW PATHINT APRIL, 1891. 


6,000 Locomotives Equipped. in use on 175 Railroads. 


Mi. HAMMETT, 


SUCCESSOR TO 


FSTATE OF F. W. RICHARDSON, TROY, N. Y. 


U. METALLIC PACKING C0.,. 


435 NORTH BROAD STREET, PHIEADELPHIA, PA. 


Saves $24 per Year per Engine, as Compared with Fibrous Packing, 


IN USE ON 246 RAILROADS OF THE WORLD. 
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~ THOMAS PROSSER & SON 
16 Gold Street, New York. 


STEEL TIRES 


On Locomotive Driving Wheels. 


GIVE THE BEST RESULTS 
For Every Variety of Service. 


BALDWIN LOCOMOTIVE WORKS, 


° 
° 

| 
= 


comProunNnD 
LO 


And Locomotives adapted to every variety of service, and built accurately to standard 
gaugesané templates. Like parts of different engines of same class perfectly interchange- 


ible. Broad and Narrow Gauge Locomotives; Mine Locomotives by Steam or Compressed 


\ir: Plantation Locomotives: Furnace Locomotives: Noiseless Motors for Street Railways, etc 


BURNHAM, WILLIAMS & CO., Proprietors, PHILADELPHIA, PA. 


ESTABLISHED IN 1865. 


Richmond Locomotive & Machine Works, 


RICHMOND. VIRGINIA, 


Builders of LOCOMOTIVES for al classes of service to standard 
designs and specifications. 


DICKSON MANUFACTURING CO. 


SUILDERS OF 


Standard and Narrow-CGauge 


LOCOMOTIVES. 


Seranton. Pa. 


WM. H. PERKINS, Secretary and Treasurer. 
JOHN DEVINE, Superintendent. 


JAS. P. DICKSON, President 
SIDNEY BROADBENT, Gen’i Supt. 


EpWARD Exits, Prest. Waurer V.-Prest. Wa. D. Treas. Avserat J. Sup'. 


SCHENECTADY LOCOMOTIVE WORKS, 


Schenectady, 


LOCOMOTIVES OF STANDARD DESIGN FOR ALL CLASSES OF SERVICE 


Or from Designs Furnished by Railroad Companies. 
ANNUAL CAPACITY, 400. 


HENDRICKS BROS. 


BELLEVILLE COPPER ROLLING MILLS, 
49 CLIFF STREET, NEW YORK O 


MANUFACTURERS OF 


BRAZIERS, LOCOMO- O 
BOLT, CHP TIVE 
SHEATHING. FURNACE. U 


COPPER WIRE AND RIVETS. Mm 


IMPORTERS AND DEALERS IN 


INGOT COPPER, BLOCK TIN, SPELTER, LEAD 
ANTIMONY, BABBITT METAL, SOLDER, ETC. 


COPPER 


[ROGERS LOCOMOTIVE & MACHINE WORKS 
PATERSON, N. J.; NEW YORK OFFICE, 44 EXCHANGE PLACE. 


MANUFACTURERS OF 


Locomotive Engines and Tenders and other Railroad Machinery 


N UGUHES, Treas. 
{ PATERSON, N. J. 44 Exchange Place, New York. 
WELLS. Superintendent. 


PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 
The best results of COMPOUNDING LOCOMOTIVES have been obtained by the use of the 


Worsdell, VonBorries & Lapage’s System, 


LICENSE to build Locomotives granted under the Patents of 


WORSDELL, VON BORRIES LAPAGE. 


We are prepered to furnish Railroad Officers and Locomotive Builders with full particula 
re 
showing the Economy of the COMPOUND, together with working drawings, etc. . 


ADDRESS CORRESPONDENCE TO 


G. L. FOWLER, 53 Broadway, NEW YORK. 


TAITE & CARLTON, 63 Queen Victoria St., London, Eng. 


J. 8. ROGERS, PRsident. 
JOHN HAVRON, 


COOKE LOCOMOTIVE & MACHINE CO. "*ie"s°" 


(Formerly Danforth Locomotive & Machine Co.) 


s. COOKE, Presid ent 1t& G on 
ED. W. COOKE, Vice-President. 
Wak BERDAN, Sec'y & Treas, 


Ss 
= 


Man. \Parenson, 


New York 
45 BROADWAY. 
H. A. ALLEN, Agent, 


SBU Hy, 


MANT FAC rt 
LOcomeTivE | ENGINES FOK BROAD “OR NARROW GAUGE Ro 
Tanks, ‘Locomotive or Stationary Boilers Furnished at Short Notice. 


D. A, STEWART, Pres’t, D. A. WIGHTMAN, Sup’t. WILSON MILLER, Sec. and Treas, 


BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y. 


Builders of Locomotive Engines for any required service from our own designs or those of 
are be asers. Perfect interchangeability and all work fully guar: antes d. 
OMPOUND LOCOMOTIVES for Passenger and Fre ight, Service. 
M. Pres't and Treas. R. J. Gross, Vice-Pres’t. 


M. HEQUEMBOURG, Sec’ 
DAVID RUSSELL, Supt. 


H. TANDY, oak ‘Supt. 


EXCAVATOR. 


MANUFACTURED BY THE 


JULL MF’G.CO. 
189 MONTAGUE ST. 


COPPER 


BROOKLYN, N.Y. 
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THE KING BRIDGE COMPANY. 


Iron and Steel Bridges, Cirders, Turntables, Buildings, Eye Bars, 
Elevated Railroads and Structural Work of all kinds. 


CHICAGO OFFICE: 1105-1107 ROOKERY BUILDINC. 
Ce CLEVELAND, OHIO. NEW YORK OFFICE: "WELLES BUILDING, 18 BROADWAY 


CAPACITY, 20,000 TONS PER ANNUM. 


THE PHILADELPHIA WORKS 


Jos, H, COFRODE. OxIO Rives BRIDGE AT » Pa. —CHANNEL Span 446 Francis H. SaYLor, 


| 

| 
| 


3 
init 


Civil Engineers and Bridge Builders, design and construct lron Wooden and Combination Bridges, Roof® 
COFRODE & SAYLOR, Locomotive Turn-Tabies etc. Office: No. 257 South Fourth Street, Philadeiphia. 


(LIMITED) 
ENGINEERS AND MANUFACTURERS. 


Steel & IronBridges, Roofs & Turntables 


ELMIRA, N. Y. 
OFFICE;AND WORKS: NEW YORK OFFICE: 


Elmira, IN. Y. 1s Broadway. 


S. W. FRESCOLN, 


DESIGNERS AND BUILDERS OF 


ENGINEER AND CONTRACTOR, 
Railroad sides and Heavy Wrought {ron Structural Work WORLD BUILDING, NEW YORK CITY, 
>TIOD ——DESIGNS AND BUILDS— 
SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. Bridges, Viaducts, Iron and Steel Structures, Rail- 
Works on Grand Junction roads, Pneumatic Foundations, Harbor Works. 
Bure K. FIELD, 
“ice- President. 
BRIDGES, ROOFS, Etc. 
Send for 
Geo, H, SAGE, COOPER, HEWITT & 
Secretary. 
Ilustrated 17 Burling Slip, New York. 


Plans and Estimates Furnished for Draws, Fixed Spans, Etc. 


Catalogue. 


EF. ALDEN, 
Successors to Aiden & selene and Leighton Bridge & Iron Works, 


RO N. Y. 


-DESIGNERS AND BUILDERS.— 


| WROUGHT IRON AND STEEL WORK FOR BRIDGES AND BUILDINGS. 
The above illustration, taken direct from a photograph, shows a Cantilever Bridge designed LOU ISVI LLE B R l DC E & l RON COM PANY 


and built by us for the Keeseville & Au Sable Chasm R. R., at Au Sable Chasm, N. Y. OFFICE AND WORKS: CORNER OLDHAM AND ITH S8TS., LOUISVILLE, 


Z 


OFFICE AND WORKS: 
oF 


No. 1 Railroad Avenue, TRIANGULAR, WHIPPLE AND FINK TRUSSES, 


“ gine forms of Iron -_ Combinatiou Bridges. Also Manufacturers of Iron Roofs, Tura 
Tables, Frogs, Switches, etc 


EAST BERLIN, CONN. 


J. M, JOHNSON, Pres, & Engr. EK, BENJAMIN, Vice-Pres. F, H, VAUGHAN, Seo, & Trese 


BOS O N DG VW O RR KS CHas. KELLOGG, Rowt. GRIMES, WALTER HaWXHURST, W. MoCorp 
Prest. Vice-Prest. Treas. Secy. 
BRAS: 0. H. ANDREWS Proprietor. 70 KILBY ST., BOSTON, MASS. 
P 
4) 
| 
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UNION BRIDGE CO. 


C. S, MAURICE, EDMUND HAYES Cc, MACDONALD. 


Civil 


Constructors of Iron and Steel Bridges, Viaducts, 
Elevated Railroads, Marine Piers, etc. 


No. | Broadway, New York. 
OFFICES: 4 24 Hayen Building, Buffalo, N. Y. 
Athens, Bradford Co., Pa. 


WOoRES, ATHENS, PA. 


J. F, ANDERSON, ANDERSON BARR C.C. BARR 


5 ENGINEERS AND CONTRACTORS. 
: Address 240 Eleventh Street, Jersey City. a 
= 
: ATOMARALANA BRIDGE, PACIFIO RAILWAY = wvER 
Pneumatic Work, Deep Foundations and Tunneling in Soft Materials Specialticn 
Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. bases 
THE PHENIX BRIDGE CO., iss Walnut St., Phila. 
49 William St., New York 
Successors to Clarke, Reeves & Co. PHENIXVILLE BRIDGE WORKS (| Phenixville, Pa. 
— Bridges, Viadut, Roots, Table, 


SPECIALTIES: 


the use of Double-Refined TO FINISHED 
Iron; no welds; Phoonix 
~ 


the best form of Strut Mailed on receipt of 


CATSKILL known. $3.00 : 
DAVID REEVES. President. é ADOLPHUS BONZANO. Vice-Pres. and Chief Eng’r. WILLIAM H. REEVES, Gen. Supt. FRANK T. DAVIS, Treasurer. 


A. & PP. ROBERTS & COMPANY 


PENCOYD IRON WORKS |Ppycorp Baines & COMPANY 


DESIGNERS AND MANUFACTURERS OF 


Wrought Iron and Open Hearth Steel,|srinaes, viaDucTs, TURN TABLES, Etc. 


OFFICE: 261 S. 4th Street, PHILADELPHIA, Pad WORKS, PENCOYD, PA. 


THE POTTSVILLE BRIDGE COMPANY, 


DESIGNERS AND BUILDERS OF 


BRIDGES, VIADUCTsS, ROOFS, ETC. 
Office: No. 226 South Fourth Street, Philadelphia, Pa. Works: Pottsville, Pa 


KEYSTONE BRIDGE CO. 


GENERAL OFfFIcE AND Works, Pa. 


WestTeERN Orrice, 205 St., Cuicaco, ILL. Eastern Orrice, 46 Watt St., New York. 


SHIFF LER BRIDGE COMPAN 


DESIGNERS AND MANUFACTURERS OF 


Railway Bridges, Viaducts, Train Sheds, Girders, Roof Trusses, Iron Buildings, Etc. 


Office and Works: 48th STREET and A. V. R. R., PITTSBURGH, PA. 


W. CURTIS, Western Hepresentative. 
Rochester, Minn. 


UURLSTURR CHICACO BRIDCE & IRON CO 


443 Rookery Building, CHICAGO, ILL. 
ROOF. D-TUAN-TABLES METALS for STRUCTURE. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 
Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; Morac eK. Hortun 
oes Steel, Iron and Combination Bridges. Masonry and Meta: Substractures. 
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Ae > 
i hind 
ie 
| 
| 
| 
\. 
Y 


XXXVI THE 


RAILROAD GAZETTE. 


(JuLy 15, 1892 


San Francisco Bridge Co.%s Suction Dredge Working tor U. 


WILL DIG AND PUY ASHORE 


Machines at Work at Boston, Mass., 


J.M. 


S. Gov., dukiand, Cal. +» Discharging through 5,700 Pipe. 


ANY MATERIAL, ROCK EXCEPTED, 


Oakland, Cal., and Honolulu, Hawaiian Islands. 
Patent ESTABLISHED 1877. 


INCORPORATED 18838. CAPITAL (PAID UP) $250,000, 


SAN FRANCISCO BRIDGE COMPANY. 


J. McMULLEN, Pres. 


i1EO. W. CATT, C. Vice-Pres. USI, Chief Engineer. 


TAYLOR, Sec, and Treas. iL. S. WOODS, ald . LOCKWOOD, Eng’r. 


— | World. Building, New York, N. Y. 
San Francisco, Cal., Seattle, Wash. 


CIVIL ENGINEERS AND CONTRACTORS. 


SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg- 


ing; for Filling and Reclamation of Low Lands. 
CORRESPONDENCE SOLICITED. 


LEAVENWORTH, KAN 


A. J. TOLLOCK 


Proprietor. 


MANUFACTURER AND BUILDER 
oF 


Wrought !ron, Steel, Hov. 
Truss and Combination 
Bridges, Turn Tabies, 

Draw Spans, Roof 
Trusses Piers 
Substructures 
Foundations, 


Wil 


SOOYSMITH & COMPANY 


(INCORPORATED>, 


CONTRACTING ENCINEERS, 


Design and build in any part of the country 


BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF -ENGINEERING CONSTRUCYIONS, 


— FREEZING METHOD 
Now in use by us, and for which we control the American Patents, makes the construction 
subaqueous tuunels, deep foundations, shafts, etc., practicable in soft or water- 
bearing ground and to depths hithe rto unattainable. 


Main Office, - No. 2 NASSAU STREET, NEW YORE. 


THE WALLIS IRON WORKS. 


iron Buildings, Bridges, Turtitables, Roots and Riveted Girders 
SOLE MANUFACTURERS OF THE PERKIN’S PATENT SHUTTERS. 
Main office and works: 7, 9, 11, 13, 15 Morris and‘ and 9 Essex Sts. 


Telephone, 38. JERSEY CITY, N. J. 
NEW YORK OFFICE. 95 LIBERTY STREET. 


ALEX. McCLURE, 
LONG PINE BRIDGE TIMBER. 


PITTSBURGH, PA. 
Caparity, 150,000 Feet Per Day. 
Run ¢h- VWoar Gan Will Ordare in Winter or Shart Wetire 


, A. SHAILER. Cc. R. SCHNIGLAU. 


SHAILER & SCHNIGLAU, 


Successors to W. CG. COOLIDGE & CO., 
Engineers and Contractors, 


ERS AND BUILDERS 0 


BRIDGES, BUILDINGS AND SUBSTRUCTURES. 
609 610 & 611 Phenix Bullding, 138 Jackson St., Chicago Ill, 


THE RAILROAD GAZETTE 


has more Railroad Officers as subscribers and readers than al 


other vailroad papers combined. » Its advertising rates are no 


higner than those of papers .taving less than half tts cerculation- 


SAMUEL LEES 


EDWARD H. JOHNSTON, 
President. 


GARTSIDE, 
General Manager. 


Treasurer. 


Johnston Railroad & Switchto. 


MANUFACTURERS OF Aw 
pat 
LEZ 
RAILWAY SWITCHES | 
All Track Supplies per- 


taining to Steam and 
Street Railways: 


Blue Prints and Price 
furnished on ap 
plication. 


Mechanical and Civil Engineers 


and Contractors. 
OFFICE AND WORKS. CHESTER, PA. 


Patented Devices for Drilling Out or Removing old or Broken Staybolts 


from the Fireboxes of Locomotives without removing the Drivers, 
Frames, or otherwise disturbing any of the parts of tne Kngine, 


Radial Taps, especially adapted for long distances and to suit any required 
size. Address 3. T. CONNELLY, Milton, Pa. 


FROG & SWwiTroH oo 


| ot > 
.= 
Oo wis | OS 
— 
==] 
a Fs 4 
— o> 
MANU TRERS 
2 
Wrought tron Head Chairs, Rail Braces, Bridie Rods and every 
d>s:ription of Railroad [ron Work. Catalogue and other in | — ] 
formai.on furnished on application. EAST ST.LOUIS, Itt. | Gee 


paterson 3. Passaic Rolling Mill Co. 40° Broadway 
BUILDERS. 


Lack. Western Ky.- “Kr ne Urossing at Buffalo. 

Wrought Iron Raliroad & Highway Bridges, Turn Tables & Roofs. 

All made — the best material of our own manufacture. Manufacturers of all kinds of Irom 
and lron Work for Bridges and Buildings. Plans and Estimates furnished. 

WATTS COOKE, Pres. W.0. FAYERWEAT ER, Treas, G. H, BLAKELBY, Chf, Engr 


AX 
MO. VALLEY BRIDGE & IRON WORKS) — 
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MANUFACTURERS OF 


i. SUPERIORITY IN QUALITY AND FINISH TO ANY FOREIGN GOODS. 


2 MORE DURABILITY IN COLQRS THAN FOREIGN, AS DEMONSTRATED BY 
ACTUAL TESTS. 


3. THAT THE ABOVE ARE FACTS IS PROVED BY THE CONTINUED SUPPORT OF 
THE BEST CAR-BUILDERS IN THE COUNTRY. 


WE CAN FURNISH ANY COLOR OR SHADE DESIRED. 


L. 6. CHASE & GO., Selling Agents, 129 Washington St., Boston, Mass. 


338 BROADWAY, NEW YORK. 260 FIFTH AVENUE, CHICACO. . 


| A PLAIN STATEMENT OF FACT. 


The Compound Engine, when non-condensing, so far from pos- 
sessing an economy superior to the Simple Engine, has been decisively 
proven, “ much to the disgust of the stockholder,” to show normal 
economy only at or about its rated power, and to fall off in economy 


faster than a Simple Engine as the load falls off: moreover, very much 
faster under the extreme light loads that are common at times in many 
industries. This point is at last reluctantly admitted by the more 
candid builders of such engines, most of whom now advise against 
compounding for variable loads. The reason is in their inability to 


divide the load and range of temperature proportionately and auto- 
matically between the cylinders at all points of cut-off. Hence the 
low-pressure cylinder expands its steam below atmosphere under a 
moderately early cut-off, thus converting itself into an Air Pump, and 


becoming a load upon the high-pressure cylinder instead of a co- 
laborer with it. This point was distinctly foreseen by the designers 
of the Westinghouse Compound Engine, and an entirely new principle 
was worked out, making expansion below atmosphere impossible under 
any load, however light. For the first time in the history of 


Steam Engineering, either Simple or Cempound, is built 


an evgine Which maintains essentially uniform economy, 


irrespective of load, and hence for the first time the Compound 


= Non-cordensing Engine has been made practicable. The results, 
demonstrated by test, show that where an ordinary Compound will 
range from 25 Ibs. to 70 lbs. water per H. P. per hour from full to 
quarter load, the Westinghouse Compound, between the same limits, 
will range from 73 lbs. to 29 Ibs. We have not deceived ourselves in 
this matter, and propose that the facts shali be understood. To 
those interested in the nicer points involved we will be pleased to send 
a reprint of the Paper read by Mr. F. M. Kites on this subject at the 


= 
= 
== 


_ late meeting of the American Society of Mechanical Engineers at San 
= Francisco. 


WESTINGHOUSE, CHURCH, KERR 


* ENGINEERS 


NEW YORK: 17 Cortlandt Street. PITTSBURGH: Westinghouse Building. KANSAS CITY: 1228 Union Avenue. 
BOSTON: 620 Atlantic Avenue. CHICACO: 156 and 158 Lake Street. ST. LOVIS: Commerc’al Building. 
Fenresented in PHILADELPHIA by M. R. MUCKLE- Jr., & CO., Drexe! Building. 
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HENRY D. GHLIN, v = 

LEIGH. V.-P. and Gen’! Mgr. = 
FAR L Secy. 

GENERAL OFFICE AND WORKS: 
40th and HopkinsSt. Chicago. 
CITY OFFICE: 
$14 Phenix Building, Chicago. 
NEW YORK OFFICE : 


“Perfectly. Constructed 
Metal Brake Beam 


The Cheapest, Lightest and most Durable 


Now Standara on a large num- 
ber of rouds throug nout 


AN f | 
FRED’K G. ELY, Eastern § Correspondence Solicited. 29 
The Best Rail Fastening in the World for the Money! MAGNETO. Ley: SIGNAL, FOR HIGHWAY CROSSINGS 


EFFI \ ACCEPTABLY PROTECTS THE PUBLIC FROM ACCIDENT 

THE IN an unmiste Aik! ing of the ap D roach of every train, of such vigor and emphasis as t 

Ri i j = the atte ntior fthe mostunwary. Gives no false alarms. Obviates employment of 


‘ ~~ hm n as the maj ty of crossings, at a great saving in ee 


DILWORTH, PORTER & CO., Ltd., Pittsburgh, Pa., daly bette 


train ove er sub quicker r louc ony 
he 


St. P Mag ele Noo 
tracks at required distance from Magneto Generators with only 
crossing. No cup batteries are alternate currents aving no 
L MoS used, No freezing in winte o ommute ati ors, and cons stantly 
failur tequires o I 
STYLE OF ubric ond 1d little hts in vtrikine springs or 
=— tion to working parts, at i urnished on yproval to roads 
vals. war ring to te 
me Veloci ade by PENNSYLVANIA STEEL CO. Stelim, Pa 
; STEEL AILS of all patterns, Steel Forgings, Billets and Bars, Steel Ral) 
FROGS, Crossings, Split Switches, Safe itches, Switch 


Stands, Switch Fixtures, 


Hand Car.s 


Manufactured in Four Different rns. 


(See Illustration), 


ao THE NEW “NATHAN” 


—AND— 


~~ MONITOR INJECTORS 


>. 


CORRESPONDENCE SOLICITED. 


SHEFFIELD VELOCIPEDE CAR COMPANY. Three Rivers, Mich. 


FOR LOCOMOTIVES. 


“Mal han” Sight-Feed. Lubricator 


“Machined” Car Wheels. 


£2 omotive Cylinders and Air Brs 
600,000 Made under our ee STEAM FIRE EXTINGUISHERS 
SYSTEM OF COMPARATIVE TESTS my For Switching and Yard Engines 
Without one case of breakage in service. 


We contract to regrind our wheels at points of removal, saving freight and increasing total Boiler Washers, Rod an Guide Oil Cups, Ete, 


fe of wheels from 100 to 300 per cent. i J ‘ 
NEW YORK CAR WHEEL WORKS, BUFFALO,N.Y. NATHAN MEG. Co. 


NEW YORK OFFICE: COR. BANK AND WEST STS 


SEND FOR CATALOGUE. 


Heads Well Fitted On, Riveted, and Canno 
Work Loose or Get Out of Alignment. 


WEIGHT OF PASSENGER BEAM 


75 LBs. 
WEIGHT OF FREIGHT EEAN; MAXIMUM VERTICAL STIFFNISS. 
60 LBS. MINIMUM COST OF MAINTENANCE 


CHARLES SULLIVAN, Gen. Supt: NORTHWESTERN EQUIPMENT CO., Monadnock Building, CHICAGO, ILL. 
SHARON STEEL CASTING CO.. DELAWARE, LACKAWANNA & WESTERN R. R. CO., ) 


Morris & Essex SHops, 
SHARON, PA. De VER, N. J., Dec. 28, 1891, | 


OPEN HEARTH STEEL CASTINGS co. cont Junction, Mom 
P Sirs: We have been using your pa a ling z for coach seats and backs during the 

Equal to Forgings. past five years Have it now in about 45 to 50 coaches. 
RAILROAD WORK A SPECIALTY. SEND FOR PRICES. Consider let voune better Gurted hair, 


True to Pattern, sound, solid, free from blow-holes, an¢ | as durable, gives us a better shape and a more comfortable seat than curled hair. 
Stronger and more durable than iron forgings in any | With a saving of about $80 to each car. Yours, etc 
,0sition or for any service what ver. (Soman 
20,000 Kr suckles for M. C. B. Standard Car Couplers, (Signed J. W. BAKER, M. C. B. 
60,000 CR ANK SHA“'TS ans 1 00 WHEELS of 
this steel now ng prot this = PRATT g LETCHWORTH 


BRADLEY CAR WORKS, WORCESTER miss AAR CAR ROOF 


ESTABLISHED 1833. 


PROPRIETORS, 


BUFFALO STEEL FOUNDRY 
Buffalo, N. ¥. 


This roof has been in extensive use for 
over twelve years. Itis strong, durable and 
attractive in appearance and costs less 
than a grooved board roof. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


RAILWAY CARS. 


OSGOOD BRADLEY & SONS, Proovrietors. 
DRAKE & WEIRS, Cleveland, Onio.(C. B, HUTCHINS & SONS, DETROIT, MICH, 


ASPHALT CAR ROOFING Chicago Office: 904 “The Rookery.” 


Mailroads. a single failure. A new roof furni IRON and STEEL BRIDGES, BUILDINGS, Etc. 


MACHINE 


We build all sizes of these FREIGHT . 


machines, and can 
DELIVER SHEDS #4 HOUSES. 


Ul 


"Wie NEWARK MACHINE TOOL Works. Newark.NJ. 74 West 23d St., NEW YORK. 


In repairing old cars, the under course 
of boards can always be uiilived—a great 
caving making it the cheapest and best 
root for repair work in the market. This 
roof is standard on a large number of 
le adine railroads in the country. Send for 
Pamphict and Blue Print. 


AND 


ENGINE 


‘BS 
4 
4 
KEWANEE RECTANGULAR BRAKE BEAM. 
FURNISHED. 
7° | vio 


